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PRELIMINARY. 


The enquiry into the glass indiistiy was refoired to the Board 
ill the Govei'ument ot India, Commerce Department’s Resolution 
No. 458-T. (2), dated 20th Oc-toher, 1901. The terms of the Reso¬ 
lution are as follows; — 

“ The Government of India have received representations 
from certain glass manufacturers requesting that protection 
may be extended to the glass industry in India, in pursuance 
of paragraph 3 of the Resolution of the Government of India, 
Department of Commerce, No. 3748, dated the 10th July, 1923, 
they have decided to refer to the Tariff Board for examination 
these representations along with any others of a similar nature 
which may be brought to its notice. 

2. In making its enquiry, the Tariff' Board will be guided by 
the principles laid down in the Re.solution adojited by the Tiegis- 
lative Assembly on February 16th, 1923, and will consider— 

(1) whether the conditions laid down in the Report of the 

Indian Fiscal Commission are satisfied in the case 
of the industry, aud to what extent, if any, and in 
respect of what articles, or class or description of 
articles, protection should be afforded; 

(2) in what form and for what period protection, if any, 

should be given ; and 

(3) how its recommendations, if any, wdll affect other 

industries. 

3. Firms and pcnsons interested who desire that their views 
should be considered by the Tariff Board should address their 
representations to the Secretary to the Board.” 

The Board issued a Press Communique, dated 20th October, 1931, 
calling upon all firms and persons interested in the enquiry to make 
written representations not later than 20tli November, 1931. 
Mr. F. W. Hodkin, B.Sc,; F.I.C., who was appointed by tbe Gov¬ 
ernment of India, Technical Adviser to the Board, for the purpose 
of this enquiry, arrived on November ]3tb. On November 21st, tbe 
Board issued questionnaires for niamifacturers and importers. R:e- 
nlies were received from factories and from manufacturing asso¬ 
ciations. Representations were also received from a large number 
of firms Interested in tbe use of glass bottles and containers. "We 
made a tour of inspection of glass factories beginning at the end of 
November, the programm.e being as follows; — 

Nov. 23rd .—Visited Kandivli Glass Bangle Factory. 

Nov. 25th .—Visited Paisa Fund Glass Works, Talegaoii. 

Nov. 26th.—Visited Ogale Glass Works, Ltd., Ogalewadi. 

Dec. 1st .—Left Bombay. 
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Dec. 2nd — 5th. —Arrived Agra. Visited Firozabad bangle 
factories. 

Dec. 6th. —Visited Upper India Glass Worbs, Ambala. 

Dec. 7th. —Visited United Provinces Glass Works, Ltd., 
Babjoi. 

Dec. 8th — 10th. —Visited Allahabad Glass Works, Jvaini. 

Dec. 11th. —Arrived Calcutta. 

Dec. 14th, —Visited Bengal Glass Works, Ltd., and Mr. P, M. 
N. Mehta’s Bangle Factory. 

Dec. loth. —Visited Calcutta Glass and Silicate Works, Ltd. 

Dec. 22nd. —Visited Kuinardhubi Fireclay and Silica Works 
(Messrs. Bird and Company, Ltd.). 

Jan. 2nd. —Visited the Potteries, Jubbulpore (Messrs. Burn and 
Coinpanj', Ltd.). 

While at Allahabad we invited Mr. J. L. Rathe, I.O.S., Director of 
Industries, United Provinces, and Dr. II. D. IT. Dranc, D.Sc., 
Principal of the Harcoui't Butler Technological Institute, Cawnpore, 
to meet us, and we had the advantage of a discussion with them on 
matter's affecting the industry. In Calcutta we took oral evidence 
from the Bengal Glass Works, the Calcutta Glass and Silicate Works 
and Mr. P. M. K". Mehta on the 17th and 19th December. The 
Board’s office opened in Bombay on January 2nd, 1932, after the 
Christmas holidays. The following oral evidence was taken in 
Bombay: — 

Jan 11th. —United Provinces Glass Works, Bahjoi. 

Jan. 12th.' —Allahabad Glass Works, Naini. 

Jan. 7dth,--Upper India Glass Works, Ajnbala. 

Jan. 13th. —Mr. Meyer Isissim, Bombay. 

Jan. 14th. —Ogale Glass Works, Ogalewadi. 

Jan. 18th. —Kandivli Glass Bangle Factory. 

Ja7i. 18th. —Paisa Fund Glass Works, Talegaon. 

Ja7i. 10th. —Glass and Bangles Industrial Association, Firoza¬ 
bad. 

We wish to express our appreciation of the courtesy and hospitality 
which was shewn us by the proprietors, managers and staff at all the 
factories we visited. 

We desire also to acknowledge the sei’vices rendered by our 
Technical Adviser, Mr. F. W. Hodkin, whose co-operation has been 
of the greatest assistance to us in the elucidation of the technical 
and practical aspects of the glass industry in India. TTis accurate 
and detailed knowledge has greatly facilitated our investigation of 
the problems connected wdth this onc^uiry. Tii tlie inspection of 
factories, in the examination of witnesses and above all in the 
preparation of the materials on which our Deport is based, his 
co-operation has proved invaluable. His close acquaintance with 
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the glass industry in other countries and his thorough grasp of the 
commercial as well as scientific questions involved in it have enabled 
us to appreciate the position of the Indian industry with greater 
accuracy and clearness than would have been possible otherwise. 
While for the actual findings and proposals contained in this Eeport 
we hold ourselves entirely responsible, both in the manner in which 
they are stated and explained and in the marshalling and inter¬ 
pretation of the evidence on which they are based we have benefited 
greatly by his clear perception and expert criticism and judgment 
and by the untiring energy which he has devoted to his work. 



Report on the Glass Industry. 


CHAPTER I. 

The Present Position of the Olaas Industry in India 
and its Methods of Production. 

Ur. C. S. Fox of the Geological Survey of India in hia “ Notes 
on Glass Manufacture ” published in 1922, observes that there is no 
evidence of the existence in India in early 
The past history of times of a great and flourishing glass indus- 
indU.* ‘ try. “ Th! fir.st Indian (CeylL) references 

to glass are in the Mahavamsa, the chronicles 
of the Sinhalese Kings (B.C. 306), when glass mirrors were carried 
in processions. Crude glassware and ornaments of glass of about 
the early Christian era have been found in various parts of India, 
but there is no evidence for supposing that a flourishing industry 
existed in India at that time.” He adds that though it is known 
that glass decorated with enamel was made in Delhi during the 
seventeenth century, the glass industry throughout its history in 
India appears never to have approached the proportions attained 
during the war years 1914—1918. Mr. (now Sir Alfred) Chatterton 
in his aj'ticle on “ The,manufacture of glass in India” in the 
Indian Munitions Board Handbook regards it as certain “ that in 
the sixteenth century there was an established industry which had 
not advanced beyond the stage of producing a very inferior material, 
utilised .almost entirely for the manufacture of bangles and, to a 
very limited extent, for small bottles to hold perfumes and for flasks 
in which to store Ganges water ”. He also quotes Buchanan’s 
reference to the art of glass making as practised at Miiteodu, which 
he visited on a journey from Madras through Mysore at the begin¬ 
ning of the nineteenth century; “ the glass maker’s furnace here is 
T’ather better than that of Chenna-pattana; but still it is extremely 
crude. The manufacturers say that when the army of Lord Corn¬ 
wallis left Seringapatam, they gathered with much pains a number 
of broken bottles which they found where he had encamped. These 
they thought a treasure; but, after having been at the expense of 
bringing the bottles to Muteodu. they found that their furnace was 
not su'fRcientlv strong to liquify European glass. Tlie bottles were 
then reduced to powder and mixed with alkali, but these materials 
produced only a useless white mass. Our glass, therefore, is consi¬ 
dered by them as useless as our cast iron; for neither of these 
substances ai-e in a state upon which their fires have any effect 



CHAPTEa 1. 


a 


2. The manufacture of glass and glass articles on modern lines 
started in India in 1892. Between 1892 and 1900 five modern 

factories were established, two of which did 
Early experiments on ^ i survive. Of the other three, all of 
modern lines. , . , o , , 

which were under European management, 

assisted by men trained in European glass works, and two of which 
were equipped with large modern furnaces and plant and were not 
stinted for capital, one worked from 1892 to 1899, another from 1898 
to 1902 and the third from 1900 to 1908. A final attempt was made 
hy Europeans in Madras in 1909; but this Company also ceased 
operation after three yeai-s’ woidc and went into voluntary liquida¬ 
tion. The failure of all these concerns is ascribed hy the Indian 
Industrial Commission (Appendix E) to the inadequate technological 
skill of the European experts, who w’ere further handicapped hy the 
demand for quick results before they had had time to acquaint 
themselves with local conditions, such as the influence of the climate 
and the potentialities of the local raw materials and labour. 

3. In spite of these failures the industry appears to have had a- 
special fascination for Indian enterprise; for hetw'cen 190b and 1913, 

16 factories were established under Indian 
Developments before management, assisted sometimes bv European 
trained glass worker.s who stayed on in the 
country after the earlier ventures had failed, and sometimes by 
Japanese working under the control of Indians who hud been to 
Japan to learn the business. XTnfortunalely these undertakings do 
not seem to have profited by the experience of the earlier failures. 
In no case were such preliminary investigations carried out as are 
generally deemed essential before a new industry is started; and 
at the outbreak of the war in 1914 only three of the factories were 
in operation and not one of them was making a commercial profit. 
The outhrea-k of the war at once stopped the flow of imports from 
Germany and Austria. To supply the need thus created new fac¬ 
tories came into existence; and it w'as estimated that in 1918 about 
twenty factories were at wuuk, of which seven at Eirozahad wnue 
engaged entirely in the manufacture of glass for bangles, and the 
others produced mainly lampware and to a less extent bottles and 
carbovs. Under the stimulus of the demands of the Indian Muni¬ 
tions "Board several factories had with some degree of success pro¬ 
duced glass tubing, flasks, beakeus and test tubes of non-resistant 
glass. The capital invested in glass works, apart from the bangle 
trade, was estimated at about lls. 15 lakhs, and a very rough esti¬ 
mate valued the outturn of bangles at nearly Es. 20 lakhs a year 
and that of other glassware at a similar amount. Other countries 
besides India had developed their glass making resources to meet 
the conditions and demands arising out of the war; and when these 
conditions ivere withdrawn, many of them were in a position to do 
a big export trade. Some countries erected new factories to meet 
the growing demands of the trade which they had established; in 
other countries, of which India was one, the serious competition from 
abroad forced tbe factories either to clo.se down or to reduce their 
cost of production. 
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4. The struggle against competition with imported goods has 
■continued till quite recently when the industry has received some 
assistance from the increase of the revenue 
thJ*indusf*rv"* duties from 15 to 20 per cent, in March 1931 

and to 25 per cent, in September, and from 
the recent alterations in Japanese and European exchange. From 
various sources we have received information of the existence at 
present of fifty-nine factories, twenty-six of which are engaged 
entirely in the manufacture of bangles and one in the manufacture 
of false pearls. The Glass Manufacturers’ Association, which does 
not concern itself with the bangle making part of the industry, has 
given us a list of twenty-two factories. A list supplied by the 
Director of Industries, Bombay, omits four of the factories men¬ 
tioned by the Association, but includes fourteen additional factories, 
ten of which are bangle factories. The Firozabad Glass and Bangles 
Industrial Association mention twenty works engaged in the manu¬ 
facture of bangles at Firozabad; they omit three mentioned by the 
Director of Indu.stries, Bombay, but include fifteen works which are 
not in his list. Dr. Drane has given us a list of sixteen factories, 
other than bangle factories, which includes two factories in or near 
Bombay which have not been mentioned by the Bombay Director of 
Industries. Finally four manufacturers (one at Naini near Allaha¬ 
bad, one at Dacca, one maker of bangles in Calcutta and one maker 
of false pearls in Bombay) who are mentioned in none of these lists, 
have made their existence known to us either in person or by letter 
or by both methods. The distribution of the fifty-nine factories is 
shown in the following Table: — 


Table I. 



Glass 

Manufac- 

Glass and 
Bangles 
Industrial 

Director oI 
Industries, 
Bomboy. 

Dr. Drane. 

All soacces. 

Province or State. 

Asflocla- 

tiuu. 

Firozabad. 

(Bangle 

lactorlAS). 

Bangle 

fac¬ 

tories. 

others. 

Bangles. 

Otbera, 

Bangles 

and 

false 

Pearls. 

others. 

Pnnjab 

1 



B 


B 

* * 

1 

TnUed Province.') , 

8 

20 

8 

mm 

25* 

B 

23 


Bengal 

0 


-- 



B 

1 


Bombay 

4 


2 

B 


B 

s 

e 

Central Provinces . 

2 


.. 

2 


2 


2 

Bikanir 

1 



•• 


•• 


1 

H. H. the Nizam's 
Dominions. 



•• 

■ 




1 

Totai 

22 

20 

10 

22 

25 

Id 

27 

S2 


It is evident from the foregoing statement that there has been a 
considerable expansion of the glass industry in India in recent years. 


• Furnoces, two or three of which may be iii one factory. 
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CHAPTEE 1. 


Of the twenty factories represented hy the Glass and Bangles Indus¬ 
trial Association, Firoznhad, sixteen have heen started since the year 
1925. We have been informed that it was only then that the 
manufacturers learnt how to produce coloured glass of such a quality 
as to enable them to imitate the coloured and decorated bangles 
imported from Japan and Czeehosiovakia; and the, industry has in 
the last six years expanded rapidly in this direction. Tsew factories 
have also been established for the manufacture of blownware, while 
in two of the older factories modern machinery, in one case for the 
manufacture of sheet glass and in the other case for the manufacture 
of bottles, has been installed during the same period. The most 
recent development is the starting in 1931 of a factory for the 
manufacture of false pearls from glass and chemicals and with 
machinery all imported from Japan. While the value of the annual 
output of bangles in India has increased from about Rs. 20 lakhs in 
1920 to upwards of Rs. 115 lakhs, there has also been an increase in 
the value of other kinds of glassware manufactured which is now 
estimated at about 25 per cent, higher than the Rs. 20 lakhs at 
which it was put in 1920. For six of the thirty-two factories which 
produce glass other than bangles, we have received no information 
as to the nature of the ware manufactured. Sheet glass is made in 
one factory in the United Provinces; and another factory also in the 
United Provinces is equipped with plant for the manufacture of 
ribbed and figured sheet. Bottles and phials are made at twelve 
factories, three in the United Provinces, seven in Bengal, and two 
in Bombay. Lampware, globes and chimneys are macfe in twenty- 
four factories, that is to say, in all except two of the twenty-six 
factories the nature of whose products has been reported to us; the 
two exceptions are a factory in the United Provinces and one in 
Bombay both of which are reported to make nothing but bottles or 
phials. 


5. We have received representations on behalf of twenty bangle 
factories at Firozabad, and of Iw'o other manufacturers of bangles 
„ , , , and one manufacturer of false pearls: from 

^ lour banjrle Incxories whose existence has 

been reported to us we have heard nothing. Both the mannfacturors 
of sheet glass have stated their case before us. We have received 
repre.sentations from six manufacturers of bottles and from nine 
manufacturers of lampware. Besides the six factories of which we 
have heard nothing beyond the mere fact of their existence, there 
are six manufacturers of bottles and fifteeii manufacturers of lamp- 
ware who have neither made written representations nor appeared 
before us to give oral evidence. We understand that many of these 
factories are at present closed. Thus our study of the present condi¬ 
tion of the industry has heen confined to information supplied by 
thirty-two* out of the fifty-niim factories whose existence has been 
reported to us, to detailed answers to our qiiestionnaire prepared by 


* 23 manufacturers of bangles and false pearls, 2 manufacturers of sheet 
glass, 6 manufaeturers of bottles, and 9 manufacturers of lampware. The two 
manufacturers of sheet glass and six of the manufacturers of lampwaro also 
make bottles. 
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tho bangle industry at Firozabad and by ten other factories and to 
the inspections and discussions mentioned in the preliminary para¬ 
graphs of this Eeport. 

6. The production of the Indian glass factories is at present 
confined to soda lime glass, and consists mainly of containers, lamp- 

,,,, , , uare, bangles and sheet ghiss. The opera- 

ine manufacture of j- ,, , , ■ r- i 

glass 1. Euw materials. necessary tor the production of glass 

are: — 

(1) Selection, preparation and mixing of the raw materials. 

(2) The melting of the resulting ' batch ’ in a furnace. 

(3) The manipulation of the melted siass either by hand or by 

machinery. 

(4) The protress of annealing. 

(5) Finishing operations. 

The selection of the raw materials is determined by the nature of 
the glassware which the manufacturer wishes to produce; and for 
the manufacture of the glass now made in India the principal raw 
materials are silica sand, sodium carbonate (soda asn) and lime. 
In the manufacture of common bangles a mixture is sometimes used 
which consists of clay, sand and what is called ‘ Reh an efflores¬ 
cence from the soil consisting of carbonates, sulphates and chlorides 
of sodium and potassium. For the successful production of glass it 
is necessary that the manufacturer should know the exact properties 
of each of his materials,, should mix them in suitable proportions 
and should mix them thoroughly. We shall consider in our next 
Oh.apter how far the glass manufacturer in India can obtain in the 
country materials possessing the qualities which he requires; in this 
Chapter we propose to give a brief account of the methods of manu¬ 
facture at present employed in Indian factories. A simple form of 
.mechanical ‘ mixer ’ is commonly but not universally employed. 
In the United Provinces Gln.ss Works at Bahjoi where sheet glass is 
manufactured hy the Fourcault process, and in the Allahabad Glass 
Works at Xaini where bottles are made on O’Neill and Lynch 
machines, the materials are used in the proportions recommended 
for operation by these particular processes. But elsewhere the 
Indian glass manufacturer uses a high proportion of soda ash in his 
composition. By this means he produces a glass which melts at a 
comparatively low temperature and is easy to work; on the other 
hand an excess of soda a.sh affects the durability of the glass, and, 
since soda ash is the most expensive of the principal raw materials, 
adds greatly to its cost. This excessive use of soda ash is specially 
noticeable in the bangle indiistry, in which the batch compositions . 
commonly approximate to one of the three types shown below: — 


Snnd 


Table 

II 

100 

100 

100 

Soda 'ash 




49 

45 

46 

Limestone 




24 



Slaked lime . 





"4 

16 

Saltpetre 




"2 


6 

Borax 




1 

i'6 

20 

Zinc oxide 





12 









CHAPTER I. 


A mixture iu which the proportion of soda ash was limited to 35 
parts for every 100 parts of sand would produce a more durable and 
a cheaper glass and would also produce the correct ‘ tinkle ’ in the 
bangles, which the Indian banglemaker now complains that he 
-cannot get. In the case of manufacturers of blown and pressed ware 
the proportion of soda ash used is not so great and the durability of 
their glass is satisfactory, though there is room for improvement in 
this respect in this branch of the industry also. 

7. Since however, any lowering of the soda content of the glass 
will necessitate a higher temperature to melt it, the furnaces will 
2 Furnaces need such improvement as to render them 

capable of producing that higher tempera¬ 
ture, The furnace in a glass works may be either a pot furnace or 
a tank furnace; in a pot furnace the glass is melted in pots or 
crucibles placed in the furnace chamber; in a tank furnace the lower 
walls of the combustion chamber itself serve as the container for 
the molten glass. A pot furnace is employed for the production of 
glass of specially high quality, or of different colours or varieties 
when the quantities or types required do not warrant the use of a 
tank furnace. A tank furnace is used when quantity is the main 
consideration, and especially when glass is formed into articles by 
matihines which require a uniform and steady supply of molten 
glass. Furnaces may be direct fired, semi-direct fired or fired by oil 
or producer gas. Most modern fiunaces have their heat provided 
by the combustion of gas produced from coal in an apparatus termed 
a gas-producer which is separate from the combu-stion chamber. As 
the gas reaches the entrance or entrances to the furnace chamber it 
is mrxed with the nocessaiy amount of air for combustion. The air 
is preheated on its way to the furnace by making use of the boat 
borne by the outgoing products of combustion. Preheating may be 
effected'either by the regenerative or by the recuperative system. 
In the regenerative process it is usual to preheat the gas as well as 
the air. The air (or gas) on its way to the furnace is heated as it 
passes through a regonorator, a deep chamber, usually rectangular, 
containing an open-work arrangement of firebrick checkers which 
retain the heat left by the hot gases on their passage from the 
furnace. At the entrance to the furnace the heated air meets the 
gas from the gas prod^icer which has also been preheated by passing 
through a similar regenerator. The mixture enters the furnace in 
a state of combustion; and after passing through it the exit gases 
are led through other regenerators in which they leave some of 
their heat on their way to the chimney. In order to maintain a 
high temperature in the furnace it is necessary at regular intervals 
to reverse the direction of the current, so that the air (or gas) on its 
wav to the furnace may pass through a regenerator which still 
retiiins the maximum amount of heat from the exit gases. In the 
recuperative process this reversal of the direction of the current is 
unnecessary, for the process is continuous, the air entering the 
furnace through vertical channels aiid the exit gases leaving tlnough 
horizontal passages of the same reemperator; nor is it usual to pre¬ 
heat the gas before it enters the furnace chamhor. If gas is passed 
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through the recuperator on its way to the furnace, the comparatively 
slow rise in its temperature as compared with the rapid rise in the 
case of the regenerator may cause dissociation of the gas, impairing 
its heating value and tending to clog the recuperator passages with 
soot. It is usually passed direct from the producer into the furnace, 
care being necessary to prevent it carrying in an ex(',essive amount 
of dust. Either system can he used to economise the heat produced 
in either a pot furnace or a tank furnace. Ilecuperators occupy less 
space and are cheaper to instal than regenerators; the recuperative 
process being continuous requires less attention than the regenera¬ 
tive which is intermittent, and it is easier to keep the furnace 
temperature regular with the continuous recuperative system. On 
the other hand special refractory materials are iiecessarv for the tubes 
in the recuperative system, and special care is recjuired to prevent 
leakage. Since there is a greater reserve of heat in a regenerative 
furnace, it is move suitable for very large installations, either pot 
or tank. 

8. A gas-fired fnrna(;e, with either a recuperative or a regenera¬ 
tive system of preheating, has many advantages over a direct fii'ed 

. , , , _ , furnace, in which the fire box forms an ir.te- 

gas-fired of the combustion chamber. The 

thermal efficiency of a direct fired furnace is 
low for several reason.s; there is a loss in heating the large excess 
quantity of air necessary to obtain combustion; there is no means of 
regulating the supply o^ air; the gases are drawn so swiftly through 
the furnace that they only part with a small fraction of their heatr 
much of the fuel remains unhurnt in ashes and exit gases; and only 
a small proportion of the heat carried away by the exit gases can be 
recovered by the use of air flues round the fire box. A gas fired 
furnace on the other hand needs only a sliglit excess of air to burn 
the gaseous fuel completely; the heat carried away by the exit gases 
can he largely transferred to the incoming gas and air; the gas is 
burned and the heat is produced in the furnace exactly where it is 
required instead of partially in a fire box distinct from the furnace 
chamber; the proportions of fuel and air can he controlled exactly, 
and since the incoming gas and air are preheated before eomhnstion 
higher temperatures can be attained. Moreover, since the fuel can 
all be gasified at one place in the works, there, is no need to carry 
fuel from place to place and the works can consequently he kept 
cleaner and freer from dust; and gas can he produced from the- 
lower grades of fuel which cannot he used economically for direct 
fi.riug. 

9. Furnaces in which the glass is melted in pots or crucibles' 
may he circular or rectangular. In a circular furnace the pots are 

„ , , set round a ceutj’al fire box or, in a gras-fired 

Pot furnace, round the ‘ eye ’. The burning 

gases pass from the fire box or ‘ eye ’ round the pots, and are then- 
led from the furnace through flues arranged near the wall of the 
furnace in front of or between the pots. In the old English type of 
furnace, the exit flues took off in front of the bottom poi tion of each- 
pot and led the exit ga.scs up-svards into a high cone which was built 



8 


CHAPTEB I. 


over the furnace to serve as a chimney. lu the Japanese type of 
furnace, common in the Indian glass works, the exit ports are 
arranged between the pots and the exit gases pass downwards into a 
flue towards the base or surrounding the base of the furnace by which 
they are led to the chimney. We have seen one rectangular pot 
furnace in which six open pots line each long side of the furnace. 
A fire box is placed at each end, while exit flues are arranged simi¬ 
larly to those in the circular furnacies. We have also seen one 
rectangular gas-fired regenerative pot fui'iiace, which produces a 
temperature distinctly higher than any of the direct fired type. 


10. In the smaller bangle factories the ‘ Reh ’ composition or 
block glass bought from other factories is put into small boot shaped 

pots—ea<‘.h holding about 28 lbs.—and melted 
in a circular furnace built of ordinary red 
brick. These factories produce only the cheapest type of common 
bangles. The other pot furnaces usually employ pots capable of 
holding 600 or 800 lbs. of ‘ hatch ’; and a circular furnace may be 
built to hold 7, 8, 9 or 10 pots. One factory has used pots with a 
capacity of 1,600 lb. for the manufacture of figured sheet glass. 
Some factories still import their pots from Japan, but a gradually 
increasing nnmber are making their ow'ji pots from Indian fireclays 
and are getting better service from these than from the imported 
•article. 

11. There is at jiresent one factory in India in which new pots 
are set while the furnace is maintained in operation. If a raw pot 

Pot Arch introduced directly to the high tempera¬ 

ture of a working furnace it will fly to pieces 
immediately. It is, therefore, necessary to heat it up gradually to 
a temperature between 1,000° and 1,300° C. when it can safely be 
set in the furnace. This preliniinarv heating occupies from five to 
seven days and requires careful regulation. It is done in an auxi¬ 
liary furnace, termed a “ pot arch ”, which may bo of the kiln 
type, in which the heat is derived from a fire box in the furnace; 
but the gas-fired type of pot arch is generally preferred, for in it 
the regulation of the temperature is easier and a higher final tem¬ 
perature can be attained. 


12. Tank furnaces are employed in three of the Indian factories. 
At the United Provinces Glass Works, Bahjoi, the glass for the 
TanU Foiircault machines is melted in a tank 

furnace of 300 tons deadweight capacity; at 
the Allahabad Glass Works, Naiiii, the bottle machines are fed from 
tank furnaces^of capacities varying from 50 to 140 tons; and at the 
Calcutta Glass and Silicate Works, where bottles are made by hand, 
the glass is melted in three small tank furnaces with capacities of 
15, 1.8 and 35 tons. All the furnaces are of the ‘ cross-flame ’ 
regenerative type. A ‘ cross-flame ’ furnace is one in which the 
ports are arranged along each side of the tank above the glass level, 
those on each side becoming alternately entry and exit ports. 
These furnaces are all of fairly modern design'and are far more 
efficient than the pot furnaces. Their efficiency might be further 
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improved by scientific control of the gas production and by some 
adjustments in furnace dimensions and operation. 

13. After the glass, is melted in the furnace there are a variety 
■of ways in which it may be manipulated and we shall now briefly 

, „ . , describe the methods applied to the different 

kinds ot glassware manufactured in India. 

14. The manufacture of bangles has been carried on in India 
for centuries, and at Firozabad near Agra the older methods of 

manufacture are carried on side.by side with 
more modern practices. There are a certain 
number ot factories which only make Uiock 
Glass ”, either colourless (usually of a greyish tint) or coloured. 
The melted glass is ladled out on to metal plates, allowed to cool, 
and broken into pieces measuring about 4^' X'4'' x l'^- These pieces 
•are sold to other factories, where either by themselves or with the 
addition of fresh batch and colouring materials they are remelted 
and manufactured into bangles. In the more primitive factories 
common bangles are made by craftsmen who work in pairs. One 
of them gathers a lump or ‘ gob ’ of glass on the end of a pointed 
iron rod; pressing the glass with a knife against the point of the 
rod he makes a hole through the middle of it, and then works the 
glass into a ring which be transfers to a fireclay cone held by his 
partner. The glass is then pressed down this cone, expanded to the 
desired size and shaped by pressure between the cone and a fireclay 
block, in which a groove of the rwmired width ha? been cut. In 
some eases both the cone and the mock are quite plain; hut more 
often both the groove in the fireclay block and the cone are carved 
with patterns which by the pressure applied are impressed on the 
bangle. 

15. For the manufacture of better bangles, comparable with the 
reshmi ’ bangle imported from Japan, .simple machinery is used. 

The glass is gathered on a rod and shaped 
Res ini laiig ea. ^ round lump; it is then rolled on 

a polished plate or marvor into the form of a cone and pointed either 
by beating it with a flat steel tool or by plunging it downwards into 
a inould. If it is shaped with the tool it will always need reheating, 
which i.s done hy insetting the glass, still on the rod, in a coal fired 
furnace or “glory hole ”: shaping in the mould is a quicker opera¬ 
tion and glass treated in this way may not need reheating. When 
sufficiently hot it is taken to a winding plant which consists of a 
cvlindrical steel roller which is usually operated by hand, though 
in one case electric power is employed. Under the roller is a heat¬ 
ing device which may be shallow coal fire or a row of small gas 
jets. With a pair of pincers the point of the glass cone is pulled 
out into a thin strand and wrapped round the roller. 'The roller is 
then rotated at a high speed and the glass is wound on to it in the 
form of a spiral. The thickness of the strand of glass forming the 
spiral will depend upon the temperature of the lump of glass from 
which it is wound and the distance between this lump and the 
roller. In one factory an iridescing solution is sprayed upon the 
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glass while it is being wound on to the roller. The glass spiral is 
removed Irom the roller, and when cool is separated into single 
circlets by the scratch of an emery or carborundum stone or of a 
steel knife. The broken ends of each circlet are then brought into 
the same plane and joined in the flames of kerosene oil or gas blow 
pipes. 

16. These bangles may be of plain colours, they may be iridesced 
as described above, or a light silky appearance may be given by 

stirring a chemical such as potassium 
aiicy ang es. cyanide into the glass before it is gathered. 

There are countless other varieties of fancy or decorated bangles. 
Hollow bangles may be made by gathering the glass on a tubular 
iron rod, blowing it into a hollow bubble and winding it on to the 
roller in the form of thin glass tubing. These hollow^ bangles are 
specially adapted to forms of decoration such as silvering, which is 
performed by introducing a solution into the circlet before its ends 
are joined. Any variety of shape may he given to the bangles by 
manipulation of the glass at its first gathering. Parti-coloured 
bangles, plain or twisted, are made by suitable manipulation of the 
glass before it is wound on to the roller. Decoration may be given 
to any bangle by cutting facets on its surface and marking it with 
designs in enamel or * liquid gold Bangles decorated in this 
way have to he healed again to tire or fix the enamels: this is done 
in a mufile furnace with three chambers each heated to a different 
temperature, the trays of bangles being moved from one chamber 
to another. 

17. Globes and cbimueys are always made by hand processes. 
A boy gathers a small quantity of glass on a blowing iron and 

blows it into a round bubble which is 
{ ) ..ainpwHre. allowed to cool; more glass is then gathered 
on the bubble and the whole is shaped by blowing and the use of 
the marver or water block; the blower then takes the iron and by 
swinging and blowing the glass elongates it into a pearshaped 
bubble which he inserts in the mould. The mould is of iron, in 
two parts joined by hinges, and may he shaped for the blowing of 
one, two, three or four globes or chimneys at a time. It is ofpened 
by a hoy who hangs a strip of wet paper inside one or both parts 
of it. When the blower places the glass between the open halves of 
the mould and the bubble is sufficiently elongated to stretch almost 
the whole length of the mould, the boy closes it and holds it shut 
while the blower blows the glass to the shape of the mould. The 
wet paper serves as a lubricant providing steam and carbon which 
prevent the glass sticking. The mould is then opened and the blown 
glass laid on a tray and cracked from the blowing iron and carried 
to the annealing kiln. 

18. Bottles and phials are made by hand and also by machinery. 
The hand process is the same as that just described for the manu- 

(.) Bottles and phials: lampwarc up to the removal of the 

(j) by hand. niown .-mape li'ojii the mould, except that 

for small bottles there is only one gathering 
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of glass and only one bottle is blown in a mould at one time. 
When the bottle, still adhering by the neck to the blowing 
iron, is remoTed from the mould it is received in a shaped 
receptacle on the end of a rod (punty) and the blowing 
iron is cracked awaj\ The bottle is carried on the punty to a 
glory hole and the neck is softened. Thou by the use of a 
pincer like tool, which has a spindle to go inside the neck of the 
bottle and a mould to press on the outside, the mouth of the bottle 
is formed, the punty being rotated rapidly during the operation on 
the two lengthened arms of a chair. The bottle is now ready for 
the annealing kiln. Wide-mounted jars are made in very much 
the same way; but to form the mouth of a jar it is usual to add a 
thin strip of molten glass round the neck before using the finishing 
tool. 

19. In the Allaliabad Glass Works there are four O’N'eill 
machines and one Lynch machine complete with Miller feeding 

devices and at the Cahuitta Glass and Sili- 

(Ii) y macaincry. Works there is an O’Xeill machine 

which has not yet been worked. The operation of the two types of 
machine is similar. Projecting from the working end of a tank 
furnace is a feeder chamber or ‘ boot ’ into which molten glass can 
flow freely. A plunger thrust downwards at regular intervals into 
the ‘ boot ’ forces out through an orifice at the bottom lumps or 

‘ gobs ’ of glas.s of coustaut shape and size. These gobs of glass are 

cut off immediately below the ‘ boot ’ by automatically operated 
sbeares and are re(ieived in mould-s set upon a horizontal revolving 
table. As the table revolves the mouth erf the bottle is formed in the 
mould and the glass is blown into a pear shaped bubble. At this 
stage, the glass is transferred automatically to one of a series of 
bottle shaped moulds on another revolving table and blown to its 
full size. The mould tlieu opejis and the bottle is removed either 
automatically or by hand for annealing. These machines will 
produce up to 35 bottles a minute according to the .shape and size.of 
the product, but as operated at the works in India have not yet 
attained an output of more than 20 hcrttles a minute. 

20. The marlmt for pressed ware is limited, and the articles made 
consists chiefly of tiles, tumblers, small dishes and jars, inkstands 

and paper weights. The gatherer draws on 

id) Pressed ware. j.nore molten glass 

than is required to fashion the article to be made. He then lets the 
glass flow into the mould, and the presser, when he thinks that there 
is enough glass in tlie mould, cuts off the flow with a pair of shears. 
Tlie .mould is placed below the plunger of a press, and the presser 
by operating a lever brings the plunger down upon the surface of 
tiie o'lass in the mould. Skill is required to determine the eiaet 
ammuit of pressure needed. The article, the under side of which 
has taken the shape of the mould and the upper side the shape of 
the plunger, may be taken straight to the annealing kiln err, in order 
to remove a dullness produced by contact with the mould and 
plunger, it may first bo roughly fire polished by a short insertion in 
n glory hole. 
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21. in one factory the same glass a.s that used for Lotties and 
lampware is iua<le into glass tubing for the manufacture of test and 


(f) Glass tubing. 


specimen tubes or syringe.s. The glass is 
gathered on a hollow tube or blowing iron 
and shaped by blowing' and rolling on the niarver into a bubble of 
the right size. The bnhhle is then attached to a piece of glass held 
on a rod (punty) by a boy and is drawn out into a long tube as the 
blower and the. hoy walk away from one another. The tubing is 
fasliionod into the .articles required in the flame of a blow pipe. 

22. Sheet glass is manufactured at one factory by the rourcaiilt 
process. The glass is melted in a large lank furnace, with a capa- 

,,, o- , city of about 800 tons, at the end of which 

ee g as.s. Fourcault mac.'hines are operated. 

Below each machine, floating in the glass is a refractory block 
called a ‘ debitense ’. In the middle of the block for almost its 
whole length is a slit with highly polished sides. The debiteuse is 
pressed down into the glass which is forced up through the slit, and 
caught up by a drawing fork or bait. This bait consists of an iron 
frame the same length as the slit and is fitted with fork or finger¬ 
like projections to which the glass adheres. The bait is raised 
vertically through the ma<!hine, which consists of a series of pairs of 
asbestos covered steel rollers, drawing after it a sheet of glass of the 
same width as the length of the slit. Since the pressure of the 
debiteuse is continually forcing glass up through the slit, and the 
glass is drawn away as fast as it rises, the process is continuous. 
The thickness of the sheet is controlled by the temperature of the 
glass, the pressiire on the debiteuse and the speed of the drawing. 
Above the top pair of rollers tlie sheet is scratched with a hard steel 
cutter and then bent, so that it breaks along the scratch. The shoots 
are then sent to the cutting department where they are cut to the 
sizes required and defective parts removed. 

23. One factory is equipped with a machine for the manufacture 
of figured or ribbed sheet. The melted glass is ladled by hand 

into the machine where it is passed between 
rollers by which the desired pattern is im¬ 
pressed on it. It comes out in the form of 
a sheet on to a table from which it is transferred automatically to 
the annealing lehr. 

24. If glass is chilled or cooled rapidly it becomes strained. It 
is therefore necessary to control the rate at which glass articles are 

. cooled after they are fashioned; otherwise 

nnea inj,. they would either break while cooling or the 

majority of them would be so badly strained that a slight shoisk or 
change of temperature would shatter them. As glass cools it 
becomes more and more viscous till it roacbed a state of rigidity; if 
it is heated it becomes less viscous or .softens; the softer the glass the 
easier it is to remove the strain. At the lowest temperature at which 
strain can be removed —“ the lower annealing temperature ”—the 
rate of removal of strain or the rate of annealing is very slow. As 
the temperature is increased the rate of annealing increases until a. 


[g) Figured and ribbed 
glass. 
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temperature is reached kuowu as the “ upper annealiug tempera¬ 
ture ”, above which uo residual strain is possible. It follows that 
the quickest way to remove strain is to maintain the glass at its 
upper annealing temperature. In practice glass articles, after they 
have been fashioned, are immediately transferred to a chamber 
where they are brought to the upper annealing temperature. There 
the strain is rapidly removed and the articles are then cooled as 
quicidy as is possible without again introducing any strain. If the 
articles are cooled too quickly the outer portions of glass will become 
so much (iooler than the inside that strain will develop. The 
actual rate of cooling as well as the upper and lower annealing 
■temperatures vary with the (composition of the glass and can only 
be determined by experiment. The annealing process is carried out 
either in a kiln or a series of kilns or on a travelling or continuous 
form of lehr. In some cases the method by which the glass is 
manufactured renders a separate process of annealing unnecessary. 
Thus bangles which are wound on to a roller over coal or gas fires 
need not be separately annealed; and in the Fourcault process of 
making sheet glass the temperature gradually cools as the sheet is 
drawn up through the shaft which houses the rollers so that by the 
time it reaches the last pair of rollers it is almost completely 
annealed. But the annealing process has to be done separately for 
all such articles as lampware, pressed ware and bottles. In most 
of the factories in India annealing is done in kilns or ovens, in 
which the hot glassware is packed in tiers. When full the kilns 
are closed up and allowed to cool. When they have cooled down 
the doors are opened and the goods removed to be finished or to l>e 
cleaned and packed. A few of the Indian factories are equipped 
with annealing lehrs in which the goods arc placed upon a tray 
which is moved slowly from the heated end of an arched tunnel 
through a gradually falling temperature to the cool end of the tunnel 
which is kept open. The time occupied in traversing the length of 
the lehr varies according to the nature of ware being made. 

25 It is only in the case of lampware that any considerable work 
has to be done after the annealing process is over. In the blowing 

- . of globes or chimneys whether singly or in 

5. Finishiii!; ijrocesses, , •' ,, ■ *' i 

a serie.s ot two or more there is always 

a certain amount of glass to be removed first at the point 

where the blowing iron has been cracked cffE, secondly between 

Ra(!h article of a series and thirdly at the bott(nn of the moulded 

series where the end, which has to be closed in order to permit of 

blowing, needs to be opened out. This process is done in Indian 

factories by ebipping with a knife, which inevitably produces globes 

or ebimneys with rough jagged ends. These ends are then ground 

flat upon a rotating iron wheel covered with wet sand. In most 

tactniiee the grinding is done by hand labour: but one works is 

equipped with an automatic grinder. 

36, The brittle nature of glassware adds a special importance to 
■the manner in which it is packed for transport to the market and 

involves the manufactnrer in considerable 
6. Packing. expense under tlii.s bead. Sheet "lass is 
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packed in wooden boxes. The most up-to-date bangle lactories pack 
bangles first in paper and then in cardboard boxes: but the more 

general practice is to pack bangles loose in baskets with a little 

straw, or even to put them loose into a railway wagon without any 
protection beyond some straw between them and the floor and sides of 
the wagon. Other glassware is usually first wrapped in straw and 
then packed in wooden cases, in bamboo crates or in bundles of 
matting or gunny. 

27. Tliis compbites our survey of the processes of manufacture at 
present employed in Indian factories. At a later stage in this 

Suinirii’ report we .shall discuss the advantages to the 

uiniriaiy. industry of extending the use of machinery, 

particularly in the manufacture of bottles, and we shall note other 
particulars in which we think that the Indian practice might be 
improved. Tor the present it is sufficient to say that it is clear that 
in rec'ent years the industry in general has made considerable pro¬ 
gress in the methods of production, in the kinds of ware manufac¬ 
tured and in the adaptation of the refractory materials available in 
India to the manufacture of crucibles and furnace blocks. 



CHAPTER II. 


Natural Advantages possessed by the Indian Glass 

Industry. 

28. The first of the conditions laid down hy the Fiscal Commis¬ 
sion which should be satisfied by an industry applying for protec¬ 
tion is that it must posses.s natural advan- 

The Fiscal Coinmis- faffes in the form of an abundant supply of 
aion s rst con ition. materials, cheap power, a sufficient 

supply of labour or a large home market. It is therefore necessary 
to consider how far the glass industry in India satisfies this condi¬ 
tion. 

29. The raw materials used in the manufacture of glass may be 

classified under tbe heads of; — 

Kaw Materials. 

(1) Essential glass-forming substances— 

(a) Acidic oxides. 

(b) Basic oxides. 

(2) Oxidising agents. 

(3) Reducing agents. 

(4) Colouring agents. 

The materials used by Indian manufacturers of gla,ssware are, 
among acidic oxides, principally silica which is obtained from sand, 
sandstone or quartzite rock, and to tv small extent boric oxide which 
is used in the form of borax. The most important of the basic 
oxides are sodium oxide which is generally introduced in the form 
of sodium carbonate (soda ash) mid occasionally in the form of 
sodium sulphate (salt cake), and calcium oxide, obtained from lime¬ 
stone, quick lime or slaked lime. Other basic oxides occasionally 
used in India are zinc oxide vvhich is employed only in the manu¬ 
facture of selenium red glass, and barium carbonate which is used 
by one manufacturer of bangles to add brilliancy and weight to his 
glass. Oxidising agents are introduced to serve various purpovses; 
they may be required to decompose organic matter and so prevent 
discoloration of the glass or they may be used to maintain oxidising 
conditions in substances which would otherwise he reduced too 
quickly; the material most commonly used for these punioses in 
Indian glass factories is potassium nitrate or saltpetre. The only 
reducing agent at present used in Indian glass factories is zinc dust 
which is used in some bangle factories in order to produce the 
conditions necessary for the formation of selenium red glass. 
Several colouring agents are employed, especially by bangle-makers, 
the most important being selenium and cadminm sulphide. It may 
be noted that colouring agents are not only used to produce colour 
in the glass; when the glass is discoloured bj" impurities in the 

( 15 ) 
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materials, it is a common practice to add to the batch such colouring 
agents as will neutralise the discoloration and so produce colour¬ 
less glass. 


dO. Silica, which is the principal constituent of commercial 
glass, is obtained from sand, sandstone or quartzite rock. Wher¬ 
ever it can be obtained sand is preferred 
Sand Qualities of because its use saves tbe expense of crushing 

glassmaking sands. stone Or rock to the degree of fineness re¬ 

quired. Tbe term ‘ sand ’ connotes not a 
substance of some particular composition, but a, substance winch 
ccrnsist.s of grains of a particular size, the limits being generally 
regarded as OT mm. diameter for fine sand and 1 mm. diameter for 
coarse sand. When sand cannot be obtained sandstone or quartzite 
offers a suitable substitute; but tbe sand obtained by crushing stone 
or rock, even if it be washed and graded after crushing, is not so 
even as sand graded by natural means; and of course the crushing 
and any subsequent treatment tend to increase the cost. The choice 
of sand for glass manTifactiue should depend upon its purity, its 
grading, and its cost; and the relative importance of these three 
considerations will he determined by the quality of glass to be 
manufactured. The best quality of glass can only be made from 
the beat kind of sand; and the standard of jnirity :^or the be.st sand 
is that it must contain not less than 99 per cent, of silica and not 
more than 0-05 per cent, of iron oxide or other iron compounds 
equivalent to that amount. The objection to the presence of iron in. 
the sand is that it colours the glass as .shown below: — 


Percentage of 
iron osldo in 

Colour of ;;lass. 

the glues. 


0-02 . . . . 

Colourless. 

0-02—0-0,5 . . . . 

AJmost (folourloss. 

0-0,5—0-10 . , . 

Very pale green. 

0-1—0-3 . . . . 

Palo green. 

O 

1 

O 

. . Green. 

10—2-0 . . , . 

. . Dark green. 


When the iron oxide content of the glass does not exceed O-l per 
cent, it is possible to neutralise the green tint by tbe introduction 
into the glass batch of materials which tend to produce a purple 
or reddish purple colour, and the result is a colourless glass, 
but slightly less bright and transparent than if no colouring 
materials bad been employed. Where the iron content exceeds 
0-1 per cent, attempts to decolourise merely result in giving 
the glass a dull and greyish appearance, which is more unpleasant 
than the greenish colour caused bv the iron oxide. It is thus 
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evident that the presence of iron oxide in excess of 0-1 per cent, 
makes the mamifacture of bright colourless glass impossible. The 
limits beyond uhich the presence of iron oxide renders sand un¬ 
suitable tor the manufacture of the various kinds of glass may be' 
stated as follows: — 


T-ABin-, lU. 

Type oi glnss. 

J''or best glass, optical aiiti table ware . 

P’or pressed tableware, white, bottles and 
jars, luinors, best sheet and plate. 

For chemical glassware . . . . 


Percentage of 
iron oxide 
admissible. 

less than O'Ob 

Jess than O'06 


less than 0-10 


For pale green glass for bottles, jars, less than 0-30 
corrnnon plate and sheet. 

For dark green or amber .... less tlmn I'OO 

For poorest quality glass—black ... up to T'OO 

Sand may contain impurities other than iron oxide,; these are not 
necessarily harmful in thcivivselves; hut their presence in consider¬ 
able qu'anlities indicates the possibility of inequality in the com¬ 
position of the deposit from which the supply is obtained. The 
regular grading of sand is important, because unevenness may 
result in irregular meltiug and the presence of blemishes in the 
glass. It is ermn more important that there should he no verj^ 
large oi' very fine grains than that the general average of grains 
should be fine ; and since the finest grains always tend to contain 
a higher proportion of iron oxide, it is all the more necessary to 
remove grains below 0-1 mm. in diameter. At least 70 per cent, of 
the sand should consist of grains between 0-25 and 0-5 ram. in 
diameter, or, to adopt the terras of another standard, all the sand 
should pass a 20 mesh sieve, 95 per cent, passing a 00 mesh sieve 
and remaining on a 120 mesh sieve: sand passing a 120 mesh sieve 
should he rejected. A ,30 mesh sieve is one containing 30 holes or 
meshes per linear inch, and the standard sieves employ wire which 
is exaciiy the same size as the mesh. 


31. All the sand used in Indian glass works is obtained from 
deposits in the country. Prom the publications of the Geological 
T, , , , Survey of India, from information supplied 

and from the evidence of the 
g-lass manufacturers we have ascertained that 
deposits of sand, sandstone or rock suitable for use in the manufac¬ 
ture of glass have been located in every province of India, except 
the North-West Prontier Province, Assam and Burma. Particulars 
are given in the following statement: — 
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Table IV. 

De-posits of sand suitahle for glass making. 


Province or State. 

Location. 

Xaturc 

1 

deposit. 

Source of infonnatloii. 

Faetorie.^ supplied. 

Punjab 

Jaljou (near 

Uock* 

Dr. Drane, United Pro¬ 

Upper India Glass 
Works, Anibala. 


Julluiuier). 


vinces Glass Works 
and otlier factories. 
Mr. G. V. Hob.son 

tJulted Provinces . 

Loijhra (near 

flock* 

Ogale Glass Works. 

Do. 

JJaiui). 


(fie(H)rds of Geologi¬ 
cal Survey of India, 
Vol. J.IX). 

Several factories. 

Patsa Fund Glass 
W'orks. 

Kandivli Bangle Fac¬ 
tory. 

Flrozabad Bangle Fac¬ 
tories. 

Hardw Gla.ss Works, 
Dacca. 

Allahabad Glass Works, 
Xalnl. 

Calcutta Crhu!S and Sili¬ 
cate Works. 

P, M. N. Mehta’s Bangle 
Factory, Calcutta. 

Bargarh (near 
>*alni;. 

Do. 

Mr. G. V, Hobson 
(Records of Geologl. 
cjil Survey of Indfes, 
Vol. HX). 

Dr. Drnne. 

Several factories. 

United Provinces Glass 
Works. 

Firozabrtd Bangle Fac¬ 
tories. 

Hardco Glass Works, 
Dacca. 

Bengal Glass Works, 
Calcutta. 

Calcutta Glass and Sili¬ 

Do. 

Pauhai (lianda 

Do. 

Dt. Drane, 

cate Works. 

Cnii'iilta Glass and Sili¬ 

Delhi . 

Hajputana— 

TM.-ittict). 


United Provinces Glass 
Works, etc. 

cate Worka. 

* • 

Not known 

' Dr. Drane 

Xot known. 

Jaipur State 

Sawai Madhnpui 

Koclc* 

Dr. Di'ane. 

United Provinces Glfl«» 
Works. 

United Provinces Glass 
M^orka. 

Firoznbad Bangle Fac¬ 
tories. 

ITardoo Glass Works, 
Dacca. 

Biiadl Slate 

-Barodhia 

“ Grit “ 

Air. G. V. Hobson 
(Records of Geologi¬ 
cal Survey of India, 
Vol. TJX). 

Xot known. 

Bihar and Orissa . 

Mangal Hat 
(Rajinahai 
Hills). 

.Sandstone 

Mr. G. V. Hobfion 
(Records of Ueologl- 
cjil Survey of Tndia, 
(Vol. LXIV). 

Do. 

Do. , 

Patraghatta 

(Bajmahal 

Hills). 

Do. 

Do. 

D«. 

Central Provinces . 

Jubbulpore 

Sand 

Mr. G. V. ITobaon 
(Records of Geologi¬ 
cal Survey of India, 
Vol. LIX). 

Shrl Onaiua Glass 
Works. 

Baroda State 

Pedhaail 

Blver sand 

Do. 

Not known. 

Do. 

Sankheda 

Sandstone 

Do. 

Do. 

Madras 

Ennore 

Sand 

Dr. Drane 

Do. 

Do. 

Eniianore 

Do. 

Do. 

Do. 


In addition to these deposits, Mr. Hobsonf mentions limestones iu 
the vicinity of Garlii Habibullah and Muzaffarabad which contain 
accumulations of large masses of soft granular almost powdery 
silica, material possibly suitable for the purpose of glass manufac- 


• Mr. I. D. Varshnol of the United Provinees Glasa Works and President ol the All-India Glass 
Manufactureia Aseoctntlon says that the material at these Ida ces oecura in the form of large boulders 
naturally decayed and soft enough to cniiuble with the fingers. 

t Records of Go:)I'iu;Ical Survey of ludU, Volume .LXII, 1DS9, page 60. 
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ture. The factories at Ambala and Firozabad, those at Talegaon 
(near Fooua) and Ogalewadi (Satara District) in the Bombay Frcsi- 
dency and one of the factories in Calcutta have stated that they 
can got in their immediate neighbourhood supplies of sand suitable 
for the manufacture of certain qualities of glass. We have also 
seen a reference to deposits in Bikanir and sand suitable for glass 
making, but have not been supplied with particulars of their nature. 

32. We have not been able to obtain any information regarding 
the extent of sand deposits in India; but since so many of the 

factories get their supplies from Loghra and 
Quantity and price of ffargarh near Naini, the absence of com- 
n lan san . plaints that the price has been raised by 

competition indicates that these deposits are very extensive and 
that the present demands can be met without difficulty. The cost 
at site has been variously stated by dilierent factories at figures 
between 3 and 5 annas a iiiaund, or from Es. 5 to Es. 8-12-6 a ton. 
The difference in price is apparently due to tlie fact that some facto¬ 
ries themselves work quarries which they have taken on lease, while 
others get their supplies from contractors, .k factory situated near 
the deposits, like the Allahabad Glass AVorks at Naini, which works 
its own quarries, can get its supplies delivered at the factory for 
Es. 8-6-0 a ton. For sand obtained from some of the other deposits 
we have been given even lower estimates of cost. The transport 
of sand from iXaini to Calcnlta involves the charge of freight on a 
railway jouriiev of more than 500 mile.s, and to Bombay the distance 
is over 800 miles. Thus the cost of Loghra or Bargarh sand at a 
factory in Calcutta is about Es. 15 a ton, while a factory near 
Bombay has to pay more than Ks. 25 a ton. The fact that these 
heavy freight charges do nert prevent the use of this sand at such 
distant places is sufficient evidence that the actual cost of the sand 
is not uneconomical. 

33. We have next to consider how far the quality of the Indian 
sands which we have found to be available in sufficient qunut^y 

and at moderate prices, justifies their claim 
Qiemical analyse.s of considered suitable raw material for the 

glass industry. Professor P. G. H. Boswell 
in his “ Memoir on British Eesources of Sands and Eocks used in 
Glass Making ” gives the chemical analysis of four Indian sands 
which he says are the host of nineteen samples of Indian sands sup¬ 
plied to him by the Director of Geological Survey of India at the 
instance of the Indian Industrial Commission. In 1917, Professor 
W. E. S. Tnimer of the Department of Glass Technology at Sheffield 
University made an analysis for the Director of Industries, United 
Provinces, of sample of sand from the deposits near Naini. Dr. 
Drane has analysed 10 sands from samples supplied by provincial 
Directors of Industries and by glass factories, which may be taken 
as typical of the sand actually used by the industry. And three or 
four factories have given us analyses of the sands which they are at 
present using. The results of all these analyses are set out in thd 
following table: — 



I’able V. 

Chemical Analyses oj^Indum Sands. 
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To facilitate comparison analyses of typical European and Ameri¬ 
can sands are given in a separate table below: — 

I'Ant.E Vi. 


Chemical Anahjse.s of Ewopean and American sands. 


— 

SiOj. , 

A1,0.. 

Ee,0,. 

CaO. 

MgO. 

Alkali. 

Loss 
on igni¬ 
tion. 

Total. 

r.FM.UlTtS. 

liritish, 1 


1 








Lynn 

French, '• 

98-82 

0-5fl 

O-OG 

i 

0-10 

0-02 


0*33 

90-95 

Boam's Double 
washed. 

Pontalnebleau. 

00-50 

0-23 

0-03 

.. 

.. 


0-22 

99-98 


Belgian ' , 


0-63 

: O-OG 

0-31 

0-13 

0-45 

0.'12 

100-34 


German^. 










Hobenbocka . 

99-70 

0-35 

0-05 


•• 


0-10 

100-20 


A mcricani^ 



! 







Berkley Springs 
W .Va. 

09‘05 

0-11 

0-02 

1 0-12 

' trace 

1 


0-2;l 

lOO-lS 

Ciuthed rot'k. 


We have already seen that for the glass manufacturer one of the 
most important things to know about bis sand is its iron oxide con¬ 
tent. Hence the analj’.ses which do not show the iron oxide con¬ 
tent separately from that of iiluinina are of little or no use to him. 
Of the samples analysed, those dealt with by Professors Boswell 
and Turner compare not unfavourably with the European and 
American sands. And the difference between their results and 
those obtained by l)r. Drane and tlie analysts employed by the 
glass works suggests tliat the samples analysed by Professors 
Boswell and Turner must have been subjected to some form of 
purification before they came to them for examination. This 
inference is confirmed by a letter from Professor Turner to tlie 
Director of Industries, United Provinces, in which he says that 
the sand which he analysed appeared from microscopic examina¬ 
tion to have been washed before it was sent to him, A considera¬ 
tion of all these analyses, and especially of the four samples from 
Bargarh and the three from Jaijon, suggests that the deposits from 
which the factories draw their supplies yield sands which vary con¬ 
siderably in composition from one consignment to another and 
indicates the necessity, if the manufacture of glass of good 
quality is to be successful, of selecting the sand with care, and of 
washing and grading it before use, in order that the impurities of 
which the analyses disclose the presence may be removed. The 
Allahabad Glass Works testify to the improvement made by wash¬ 
ing their sand; for they inform us that a whiter or less coloured 
glass is in this way obtained for the manufacturing of lampware. 
While Dr. Drane’s analyses indicate that the sand ns now used in 
glass works is not suitable for the manufacture of glass of the high¬ 
est quality or colourless glass—a conclusion which is confirmed by 
the appearance of the finished articles at the various works which 
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we have visited—it is established by the analyses made by Pro¬ 
fessors Boswell and Turner that there is sa-nd in India which by 
suitable treatment can be rendered lit for the manufacture of the 
best glass. 

34. The other point for consideration in determing the suit¬ 
ability of sand for the manufacture of glass is the evenness of its 
grading. Here again Professors Boswell 
snndT* analyses cf Turner give, results for Indian sands 

comparable with European and American 
sands. 

Table VII. 


Mechanical avalyxe.s of Sands*. 


- —- 

7 1 miQ. 

70*5 

il-0. 

7 0*2.5 
' ZO-5. 

1 

70-1 

/.0-25. 

70-01 

1 

Z.0‘01. 

Total sand 
Cinidc 
70-1 mm. 

is’oini . . 1 


Few 

1 

1 01-* 

8-1 

0-1 

04 

09-5 



graluf. 





1 

Peaii.'imli . 

0-n 

11-5 

65-4 

19-S 

1 1-4 

14 

97*2 

1 

Sankliedn . 

.. 

il-0 

[ 70-7 

37*7 

1 

1-2 

98'S 



Figure.'^ for 

for compati?on 

are— 

1 


Fontaineljlcnu . 



70-8 

28-$ 

I 0-6 

0-8 ' 

98-R 

Lynn n. W . 

.. 


00-8 

6*7 

0-2 

0-8 

99-5 

HelglAQ 

0-7 

C-5 

01-0 

1*4 

04 


99-0 

Berkley eiirlnss . 

•• 

1-ft 

9M 

0'8 

0-2 

0‘4 

99‘4 


Professor Turner and Dr. Drane have expressed the results of 
their analyses in terms of the percentage of sand reiained on meshea 
of dilferent sizes as shoivn below: — 


Tabj.e .VIII. 


Mechanical analyses of hidian samh and. crushed rochs. 



FERCEXT.^QE OE rasp retained BPCCESSrVPLY ON 

Through 


Mesh 

80. 

Mesh 

60, 

HI 


Mesh 

100. 

Mesh 

100. 

Analnsis vxnde by Profmor 
durner. 





17-1 

1*55 

I7&1dI ..... 

0-05 

80-43 

-■ 

-• 

Anal^m jviaile by Dr, Dmne. 

60-.8 

80-6 

1-4 

0-4 

0*1 

1-2 

r 1 

0-1 

41-5 

24-2 

3-5 

0-0 

30-1 


28-0 

43-8 

10-4 

2-0 

0-6 

15-2 

L 3 

0-2 

5-3 

10-8 

r>-5 

2*4 

75*8 


n-3 

48-5 

18-8 

2-2 

1-2 

18-0 

Delhi. 

84*5 

46-3 

8*3 

3*2 

0-2 

9*5 

Sawai Madhopur . 

14*4 

.54-5 

8-0 

2.5 

0*6 

10-1 

Juhbulpore .... 

38*8 

66-2 

8-8 

1*4 

0*4 

4-4 

Biniore .... 

79-7 

18-8 

0*9 

0-1 

0-1 

0*4 

Ti^unanorc .... 

83-7 

15-8 

0-2 

0*1 

0-1 

0-1 

Analyitis mad p for Paisa Fund 







Glass ^yoTks by Panadt 







IrustUvtP, Poona. 




49-1 


3-5 

Bargarh .... 

•• 

47-4 




It 


o 


• AnalyaeBinade by V. G. H. Boswell, loo. clt. 
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for the purpose of rough approximation it may be assumed 
that grains above 0-5 mm. will remain on a 30 mesh sieve and that 
grains smaller than O'l mm. will pass through a 120 mesh sieve. 
Adopting this method of expressing Professor Boswell’s results in 
the terminology of the test used by Professor Turner and 
Dr. Dra-ne, we arrive at the following comparison: — 

T.4IU.E IX. 


Appro.vimnle mechnnical annh/ses of Sands and Crushed Rocks^ 



Above 30 

Between 30 

Through 


Mesh. 

and 120. 

120 Mesh. 

(1) Evrope.nii and 

American Sands analysed by Professor Boswell — 

Fontainebleau 

. ... 

98-6 

0-6 

Lynn D. W. 

• • . . ... 

99-6 

0-2 

Relgian 

6-6 

92-4 

0-4 

Berkeley 

1-5 

97-9 

0-2 

(2) Indian Sands 

analysed by Professor Boswell — 


Naini . . 

. Few grains. 

99-5 

0-1 

Pedhamli 

. 11-6 

85-2 

1-4 

Sankheda 

9-9 

88-4 

0-5 

iH) Indian Sand analysed by Professor Turner 

— 


Naini 

0-65 

97-98 

11 

(t) Indian Sands 

analysed- by I>r. JJrane — 



Panhai 

. 66-3 

32-6 

1-2 

Jaijon 1 . 

oi 

69-8 

301 

.Toijon 2 . 

. 28-0 

66-8 

15-2 

Jaijon 3 . 

.0-2 

24 0 

75-8 

Biirgarh 

. 11-3 

70-6 

180 

Delhi 

. 34-5 

56-0 

9-5 

Sawai Madhopur . . . ld’4 

66-6 

191 

Jubbulpore 

. 18-8 

76-8 

4-4 

Ennore 

. ■ . . 79-7 

19-9 

0-4 

Ennanore 

. 83-7 

16-2 

0-1 


(o) Sand anedysed {or Faina Fund Giass Worlcn by Bamide Technical 
Institute, Foona — 

Uargarh . . Xot determined Atiout 96'5 S'5 

The only inference which can be drawn from these results as 
sho-wn in Tables VII, VITI and IX is the same as that suggested 
by the chemical analysis of the Indian sands. The results given 
by Professors Boswell and Turner indicate that there is sand in 
India as good as the best of the European or American sands; 
Dr. Drane’s results show that the sand as supplied to the glass 
wmrks is too uneven in grade to permit of regular melting and of 
the production of glass free from blemishes caused by seeds or 
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bubbles; and they emphasise the necessity for careful selection at 
the source of supply, and for systematic grading as well as wash¬ 
ing of the sand before use. 

35. We are satisfied by the information to which we have had 
access that there are in India abundant supplies of sand available 
at jnederate prices and suitable for use in 
Indian manufacture of the inferior qualities of 
glass. In the interests of the industry it 
is desirable that the various sources of supply should be systemati¬ 
cally exatniued, the extent and composition of the deposits ascer¬ 
tained and an accurate estimate formed of their true values. It is 
possible that such investigation might bring to light deposits of 
such pure and constant composition as to be suitable without 
further treatment for the manufacture of the best glass. But even 
without such a discovery it is evident from the analyses made by 
Professors Boswell and 'L’urner that the deposits now" being worked 
produce sand whicli, by proper treatment before use, can be brought 
to a state of puritv and evenness of grade comparable with that of 
the best European and .\nierioau sands. Tf a manufacturer 
wishes to obtain sand suitable for the manufacture of ‘ u hite ‘ 
glass, be must first see that the sand is collected from a deposit of 
a.scerteined quality, and he must also waish and grade it before 
making use of it in his factory. These operations will of course 
add to'the cost of his sand. But if by the additional expenditure 
the desired improvement in the quality of his glassware c.an be 
eli'ected and higher prices obtained, it is certainly w"ortb the manu¬ 
facturer’s w'liile to make a careful study of the question. Th 
following very rough calculations will give an indication of the 
manner in which the problem might be approached. The sand 
may he treated either at tlie quarry or after delivery at the factory. 
We first assume treatment at the factory, and mahe a rough esti¬ 
mate of the cost of the plant necessary to treat 5 tons of sand a day 
at a factory. The nuo'hinery, w'asher. drier and sifter, may cost 
£2,too or Rs. 38,000. Interest at 10 per cent, on this capital 
expenditure will be Bs. 2.800 and depreciation at 10 per cent, will 
be Bs. 2,800. The extra- labour required to work this plant may 
cost Bs. 12,000 a year: and the same amount should suffice for the 
fuel and water requi7-ed. We thus get an annual expenditure of : — 


Interest 


Rs. 

2,800 

Depreciation 


2,800 

Labour 


12.000 

Fuel and water 


12.000 


or approximately 

29,600 

30,000 


5 tons of sand a day for ,300 days make l.-50n tons used in the year; 
the extra- cost comes to Bs. 20 per ton of sand. Tf w’e assume timt 
about 1,700 lbs. of sa-md ftre reouired to produce a ton of melted 
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glass, a ton of sand will produce about 2,950 lbs. of melted glass. 
In the process of manuliactui'e there is a loss by wastage, breakage, 
and in other ways of 2o to 30 per cent.; but all the loss of sand 
except about 5 per cent, can be recovered and added to future glass 
batches in the forrh of cullct. Thus deducting 5 per cent, from 
2,950 lbs., we get about 2,800 lbs. of finished glassware a.s the 
yield from a ton of sand. And if, as we have been informed, 
40 gross of small sized phials weigh about a ton, we get 50 gross 
as the yield from a ton of sand; and since the extra cost per ton 
of sand is Es. 20 the evtra cost per gross of phials will be B'4 annas. 
But if manufacdurers were to combine with the owners or le.ssee.s of 
large quarries like those at Loghra and Bargarh to instal the plant 
and treat the sand at the quarry the extra cost would be greatly 
reduced. In the first place, the expenditure would not all be in 
excess of that now incurred; for the sand at Loghra and Bargarh 
occurs in the form of soft rock, which now has to be crushed before 
the sand can be sent to the factories; and the expenditure incurred 
on this operation should he set olT against the expenditure^ now 
proposed. Further, the two largest and best equipped factories in 
India, are the Allahabad Glass Works at Naini and the Fnited 
Provinces Glass Works, Babjoi, wbicb are situated sufbeien+ky 
near each other and to the sand deposits to undertake the treat¬ 
ment of the sand jointly at the (pinny. Their total capacity is 
not less than 15,000 tons of glass a year. On the assumption that 
the 11,250 tons of sand required annually for this output of glass 
is supplied from one quarry, the cost of the nunhinery. crusher, 
washer, drier and sifter, might come to £7,500; adding' £1,500 for 
contingencies, we get a figure of £9.000 or Bs. 1,20,000 for the 
capital expenditure ro()uirod. Tutcre.st on this amount at 10 per 
cent, comes to lbs. 12.000 a year, and depreciation at 10 per cent, 
to a similar figure. For supervision and labour expenditure of 
Bs, 50,000 a yi'ar might be necessary; and fuel and water might 
cost Bs. 50,000 a year. Thus wo got an annual expenditure of: — 

Bs. 

12,000 
12,000 
50,000 
50,000 


1,24,000 


The extra cost for 1.1,250 tons of sand comes to Ks. 11‘02 a ton, 
less file amount now spent on crushing. sand may be 

taken as equivalent to about 2,800 lbs, of finished glass, oi 50 gioss 
of phials, the extra cost of a gross of phials will be 3-52 annas. 
But even if a joint arrangement for the treatment of sand at the 
quarry prove impossible in the immediate future, the calculation 
we have made for (he treatment of sand at the factory shows that 
at ail extra cost for sand of little more than six annas per gross of 
phials the manufacturer ought to be able to produce white glass; 


Interest 

Peprocintion 

Lal'iJiir 

Fuel and water 
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and there can be no doubt that the additional price he would obtain 
for white as opposed to coloured bottles w’ould compensate, him for 
this additional expenditure on sand. It will also be realised that 
the production of white glass by the Indian manufacturer will 
enable him to undertake the manufacture and .sale of several classes 
of superior gln.ssware which are not now made in the country and 
the production of which will a.s.sist considerably in extending bis 
output and reducing the general level of costs. 

86. The only acidic oxide, other than silica, to which reference 
need be made is boric oxide, which is generally introduced iu the 

form of borax, tbe use of which involves the 
Lunc oxide. addition to the glass hatch of sodium oxide 

as well as horic oxide. It is therefore ueces.sarv to know exactly 
the chemical composition of the borax used, and to make a 
reduction where required in the qiiaiitity of soda ash included in 
the glass batch proportionate to the quantity of sodium oxide con-- 
tained in the borax. Borax, is twice as expensive a.s soda ash and 
consequently is not used in excess of the quantity necessary to pro- 
dnee the effect de,sired. If- i.? often u.scd in colonred glasses as a 
solvent of colouring oxides, and it is also used in order to reduce 
the co-efficient of expansion of the glns.s, or to iucren.se its tough¬ 
ness and chemical rosistence. One factory, which has stated the 
quantities used, -adds about 10 pa-rts of borax for every 100 parts of 
sand. Borax is iniiiorted into India from Tibet, and thus, though 
not actually a product of India, is obtainable so easily and in such 
large quantities that the ne:iiTies.s of Tibet, tbe source of supply, 
may be tnnsidered as a natural advantage of the glass industry in 
India. 

87. The sodium oxide required for the manufacture of glass 
may be introduced in tbe form of sodium carbonate (soda ash) or 

sodium sulphate (saltcakc). We have seen 
Soda ash and Snheake. small quantities may also be intro¬ 

duced by the use of borax. Wodern manufacturers generally pre¬ 
fer to use soda ash, which does not require such a high temperature 
in the furnace as sallcake and consequently makes for economy of 
fuel; soda a.sh, moreover, does not make so severe an attack upon 
the refractory materials in the furnace; nor is it so liable to pro¬ 
duce blemishes or discolouration in the glass. While salteake is 
not so expensive a material a.s soda ash, it gives only 48‘7 per cent, 
of sodium oxide as compared with .58'5 per cent, given by soda 
ash; to produce a stated -quantity of sodium oxide it is therefore 
uecossarv to use about 83 per cent, more salteake than soda ash 
and anv saving effected by tbe lower price of .salteake in India is 
not sufficient to cover the cost of the greater quantitv which has to 
be used. In tank furnaces however it is generally advisable to add 
a small quantity of salteake in order to avoid the formation of a 
scum on the surface of the glass, though in small tanks such as 
those used by tlie Calcutta Glass and Silicate Works this is prob¬ 
ably unnecessary. Thus it is oulv iu the United Provinces Glass 
Works at Bahjoi and the Allahabad Glass Works at K’aini, where 
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the glass i.i melted in iaige tank iuruaces, that any saltcake is used ; 
and even in these factories it is used in addition to and not as a sub¬ 
stitute lor soda ash. Auoiher form in which sodium oxide is used 
is the salt earth obtained from the " Keh ’ deposits in the United 
Provinces; this is employed ouly i:or the rnaimfucture of the cheap¬ 
est ionu of bangles and is not ot suffieieutly good quality to be used 
for anything better. The main functiou of sodium oxide in g'lass 
manufacture is to act as a flux; and the higher the proportion of 
soda the more readily the .glass is melted and the more easily it is 
worked. On the other hand, a^ high soda content deL‘rea.ses the dur¬ 
ability of glass and renders it more liable to attacks by the atmos¬ 
phere and by liquids with which it comes in contact. Glass con¬ 
taining more than 18 per cent, of .sodium oxide i.s nttaedted quickly 
on exposure, becomes dull and dirty in n-ppearmice and eontainer.s 
made from it are likely lo contaminate their ccriilent.s. We have 
already seen that a common feature of Indian glass manufacture, 
especially in the bangle making industry, i.s an exc es.sivelv high per¬ 
centage of sodium oxide caiisecl H.iy th*' use of large quantities of soda 
a.sli in order to facilitate melting. The compo.sition.s used in bangle 
making which have been given in paragraph 6 produce glass of ap- 
proxiTuately the following cotnpo.sifinu : -- 


Tawle X. 


Silica. 

69-8 

67-6 

R7-8 

Sodium oxide (includiiifi; K,0 
from .snitpetre) , 

20-5 

19-9 

221 

Calcium oxide 

9-4 

21 

5-2 

Boric oxide 

0-3 

24 

4,9 

Zinc oxide .... 

» . . 

80 



The sodium oxide contents are, too high in all these gla.sse.s; all of 
them are .subject to attack by the almosphere; and all of them aie, 
iinuecessiu'ilv costly. 

dS. Deposits of .sodium carheuia-te and .sodium sulphate occur in 
different parts of the country. Orude sodium carbonate, (;on- 
taminated with varying amounts of common 
Indian .-iource.i of supply, .sodium sulphate, is found as an 

efflorescence in certain di.stricts in the hot weather. We have seen 
that the alkaline earth or ‘ Itelr ’ i.s collected and used for tlie 
m:\nuiactiue of common hangle.s at Uirozabnd. During the w'ar 
the exploitation of these deposits was stimulated by the high priees 
of the imported article and fairly pure sodium carbonate was 
extracted both in. the United Uroviuces ami in. Mysore. But when 
prico.s fell the methods of extraction employed ceased to be economi¬ 
cal. In Sind and e.specially in the Khairpur State there are con¬ 
siderable depo.sit.s of sodium carbonate—also in some cases crude 
and mixed with i bloride and sulphate—which occur in the hasins 
of certain lakes; and similar deposits have been found in Berar 
and in Rajputana. A more promising source of supply is in the 
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Siii'i Shakti Alkali Works recenth- establisliod by the Ulira'iigadhra 
State in Kathiawar, where soda ash is ruanufactnred from the 
abundant supplies of salt in the brine wells of the Bunn of Cutch 
by what is known as the ammonia-soda process. In this process a 
reaction between amnioniated brine and carbon dioxide pioduces 
sodium bicarbonate, which is converted by calcination into soda 
a.sh. This factory worked for about .six months in 1930. Most 
of the g'lass fa<:torie.s tried its .soda ash and found the quality satis¬ 
factory. Einancial difficulties forced it to suspend operations 
early in 1931, but prepai'ations for restarting it are almost com¬ 
plete and it is expected to resume work about the end of this 
month. We are informed that the plant i.s designed to produce 60 
tons a dav and if worked to capacity .should produce not less than 
18,000 tons a year which is far more than the glass industry needs 
at present. Sodium sulphate is produced in fairly large quantities 
as a by-product in the manufacture of hydrochloric acid. But it 
is by no means certain that the glass industry can count on sup¬ 
plies from this source. For, as we observed in paragraph o5 of 
our Beport on the Heavy Chemical Industry, that industry itself 
will require for the manufacture qf other chemicals practically the 
whole of the salt cake likely to he produced when the .production 
of hydrochloric acid retwhes its maximum. Most of the factories 
at preLsent get their supplie.s of -soda ash from Imperial Chemical 
Industrie.s, Limited, who import their own mannfactures and also 
soda ash ohtained from natural deposits at Magadi in East Africa; 
but Bussiaii soda ash has recently been placed on the Indian 
market by the Havero Trading Cbmpanv and has been used by 
some of the glass works. The total quantity and the average value 
of the imports of soda a.sh in each of the last five years have 
been; —■ 


Table XI. 


1926-27 




Quantity 

cwts. 

990,178 

Average value 
per cwt. ex duty. 

Rs. 

5-87 

1927-28 




1,061,185 

5-65 

1928-29 




1,076,634 

6-80 

1929-30 




1,204,059 

5-90 

1930-31 




1,052,164 

6-13 


Full data are not available on which to calculate how much of 
these imports are used in the glass industry., The actual quantity 
of glass produced by the Indian factories is not definitely known. 
Nor does the quantity of soda a.sh used in the manufacture of glass 
always constitute the same proportion of the hatch. But if we 
assume a total production of 20.000 tons of gla.ssware a. year and if 
25 per cent, of this represent.s the quantity of soda ash u.sed in it.s 
manufacture, the industry would require about 5,000 tons of soda 
ash a year or about 1 MOth of the total quantity imported. 
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39. When the f>lass industiy applied fur protection in 1927, it 
was su‘>'gested hy the Government of India that the industry could 

not be said to enjoy any natural advantage 
Dependence on import- -ndiile it was dependent on imported soda 
ed matcnal., not a b.ai to because the cost of soda ash formed a 

pro ec ion. piree jiereeutage of the total cost. The 

Fiscal Commission, in laying down their first condition, recognised 
that the relative importance of the natural advantages mentioned 
in it would varj- according to the circumstances of each industry 
and that in examining the claim of an industry to protection it 
was essential to detenuiiie the relative importance of any natural 
advantages whitdi might be lacking. Soda ash is at present 
imported by the Indian glass industry although, as we have point¬ 
ed OUT, the materials required for manufacturing it are present in 
India and there is already a well-equipped plant capable of pro¬ 
ducing a substantial proportion of India’s requirements. Even if 
tbe iudnstry was confined permanently to the use of imported soda 
ash, we should still be hardly justified in rejecting the claim to 
protection unless it was found that on the balance the industry did 
not possess.sufficient natural advantages. Judged by the quantity 
of the principal raw materials used, soda ash does not exceed 25 
per cent, of the total quantity according to the practice followed 
in the more efficient factories in India. Sand represents the larg¬ 
est proportion of the raw materials used and constitutes in fact the 
bulk of the material contained in finished glass. If the import¬ 
ance of the various raw materials is considered with reference to 
the proportion in which they enter into the composition of glass, 
soda ash is of much less importance than sand. 

40. Soda, ash, however, is an essential ingredient in tbe manu¬ 
facture of glass and in every country its cost is higher than that of 

the other materials and forms a considerable 
Proportionate cost of proportion of the total cost of jiroduction. 

Tlie proportion of the^cost of soda ash to that 
of other materials in the .sheet glass industry 
ill different countries is shown in the following table, the qu^tit^' 
of each material per unit of glass being assumed to be the same as 
in tbe Indian Industrv : — 


sotla ash in glass nianii 
facture. 


Table XIT. 



Indian. 

Enslish. 

Belgian. 

German. 

Sand 

17 

21 

9 

13 

Soda ash 

. . 6-3 

50 

74 

71 

Salt cake 

12 

8 

13 

8 

T/iincstoae 

6 

18 

4 

8 


100 

100 

100 

100 
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On the FHme assumption the percentage costs of materials in the 
bottle industry are approximately as shown below; — 

Table XIII. 




Indi.AD 

English. 

Belgiiin. 

German. 

Sami 


2.T 

‘27 

9 

19 

Soda ash 


67 

61 

87 

79 

Lime 

or 

* 

10 

12 


8 

100 

I.itnestoiie 


100 

100 

4 

100 


The percentage of the cost of soda ash per unit of glass vanes so 
widely according to the location of the factory and to some extent 
also according to the kind of glassware made that it is almost impos¬ 
sible to estimate definitely the relative importance of soda ash in the 
manufacture of glass iii India. Where a factory is situated at a dis¬ 
tance from the sand deposits, the higher cost of sand will reduce the 
proportion hortie by the cost of .soda a-sh. On the other hand, if 
factory is located inland, the freieht on soda ash from the port will 
raise its cost proportionately. liVe find, for example, that in fac¬ 
tories situated near Bombav, the cost of soda ash is generally not 
more than 30 per cent, of the total cost, of materials, while in fac¬ 
tories situated in Calcutta it is 40 to 4o per cent, and in the Lulled 
i’roviuces it is as high as 70 to 75 per cent. It would be entiiely 
misleading to infer from this that the factories in Bombay were 
more favourably situated in rc.spect of natural advantages. Sand 
is generally obtained in Bombay fi'om the deposits in the TTnited 
Provinces and the freight adds so considerably to the cost_ of sand 
«.s to raise it proportionately to that of other materials. Xaturally 
the cost of soda ash is relatively highest in the United ProAunces 
where the sand is the least expensive. That the pcriientage cost 
of soda ash is a misleading test of the importance of its presence 
in the country as a. natural ailvantage is further CA'ident AA’hen \ye 
examine it in relation to the total cost of production. It is again 
in factories on the Bombay side that the proportion is lowest, 
generally not exceeding 10 per cent. In Calcutta it approximates 
to 15 per cent, while in the United Provinces it ranges from 20 to 
25 per cent. The United Provinces factories liaAm the advantages 
of cheap sand and of low labour costs Avhich result in a higher pro¬ 
portionate cost of soda. ash. On the Bombay side both sand and 
coal are considerably more expensive and labour costs higher wilh 
the result that the cost of .soda ash is lower in proportion. In 
attempting to determine the relative importance of soda ash by the 
tost of percentage cost, it is casv to overlook the fact that the pro¬ 
portionate cost of soda ash is chiefly determined hy the other ele¬ 
ments in the cost. It is variation in these elements rather than in 
the cost of soda ash which largely accounts for the differences in 
the percentage cost of the latter. 
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11. Tliat Tudia pays uiore for it.s .soda ash than glass manufac¬ 
turing countries in Europe cannot be denied. At the same time 
India lias considerable compensating advant- 
in which shoulcl be taken into account in 

estimating the position of the industry in 
regard to the claim to pi’otection. The following table exhibits in 
approximate figures the. percentage costs under ‘materials’, 
Powei' and Enel ’ and ‘ .Ij.aboiir ’ in sheet glass factories in India 
and in other countries using the same pmceM: 

T.AIU.E XIV. 



Indian. 

Belgian. 

American. 

German. 

Soda ash and salt cake 

2.3 

20 

15 

16 

Otter materials inelud¬ 





ing packing 

22 

27 

22 

20 

Power and fuel . 

33 

21 

13 

24 

Wages and salaries 

17 

32 

50 

40 


100 

100 

100 

100 

The po.sition in respect of hlownware made 

entirely 

or main! 

hand is illustrated by the following 

fable : — 




Taulb XV. 





Indian. 

German. 

Amerieari. 

Soda ash 


19 

13 

6 

Other materials 

. , 

15 

14 

23 

Power and fuel 

. 

18 

14 

6 

Wage-s and salaries 


48 

59 

65 



100 

100 

100 


The large proportion of the cost of soda asli in Indian factories 
is partly due to the much higher rate of import duly in force in 
Tndi i and in the case of hlownware is part^v due also to the exces¬ 
sive u.se of soda ash in Indian factories. If the duty is reduced to 
the normal rate and if. as we have .sug-pestnd in this j-eport, Indian 
factories reduce their con.sumplion of soda ash, the proportionate 
cost would not he so high.* 

4‘2. Wn have shown that the proportion home by the cost of 
soda ash to the total cost does not by itself afford a correct indi¬ 
cation of its relative importance in the 
iiwlfidated manufacture of glass in India and that in 

determining the position of the Indian 
industry ns compared with that of other countries, it is uecessary 


* The high cost of fuel in Indian faotorie.s ns shown in the .st.stenients 
is to he attrihnted mainly to the excessive con.smnption of coni due to the 
pi-ovision of inadequate furnace arraiigcnients. If our .suggestions in this 
respect are carried out hy the factories, n largo reduction may he expected. 
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to consider the extent to which the disadvantages in respect of soda 
ash is counterbalanced by advantages in other respects. "VVe have 
already explained the favourable position which the Indian industry 
holds as regards supplies of sand, and we shall show later that it 
possesses also considerable advantages in other respects, such as 
fuel, labour and extent of market. Whether the sum total of 
these advantages is sufficient to offset the disability resulting from 
imported soda ash can only be determined by an examination of 
tlie future costs of the industry. W^e reserve the question of costs 
for detailed examination in the next chapter. Meanwhile it may 
be stated that the estimates of costs set forth in that chapter 
support the conclusion that if reasonable improvements are effected 
in equipment and processes of manufacture and if a larger output 
can be secured, the Indian glass industry will lie able eventually 
to meet foreign competition unaided. In these estimates the cost 
of soda ash is taken at the price at which it is now imported into 
India. If at this price of soda ash the Indian glass industry may 
he expected ultimately to dispense with protection, it necessarily 
follows that the handicap imposed on the industry by its having to 
import soda a,sh is sufficiently balanced by the advantages which 
it possesses in other respects. t)n this view of the case, we hold 
that the fact that the Indian glass industry is now dependent on 
imported soda ash does not invalidate the claim to protection, 
especially when there is a reasonable prospect that the manufacture 
of the material in India will be resumed almost immediately. 

43. In addition to sodium oxide, a second basic oxide is needed 
to give stability and resistance to glass. Ifor this purpose manu- 
^ * facturers of glass in India employ calcium 

oxide, of which in the form of calcium car¬ 
bonate (limestone) abundant supplies are available. Calcium 
oxide may be introduced into glass mixtures either in the form of 
limestone, or in that of quick lime, obtained by applying strong 
heat to limestone, or in that of slaked lime which is obtained by 
bringing quick lime into contact with water. Pure quick lime 
contains 100 per cent, calcium oxide; slaked lime 75-7 per cent, 
and limestone 50 per cent. The impurities which may he contained 
in the limestone are not removed by converting limestone into 
quick lime; and quick lime and to a lessor extent slaked lime, are 
liable to rapid change of composition when exposed to the atmos¬ 
phere. They are tlierefore not so suitable for use in glass manu¬ 
facture, where it is necessary to know the exact composition of 
the material at the time of msc, as limestone which does not change 
its composition in stoi’.agc. How'ever, under certain conditions, 
and particularly for glas.s melted in pots, quick lime and slaked 
lime may show to advantage over limestone when the rate of melt¬ 
ing is considered. It is therefore necessary for the glass manu¬ 
facturer to determine whether the advantages obtained by the 
increased rate of lueltiiig eompeiisate for the cost of calcination 
and for the loss of (onsfancy in composition. The impurities most 
commonly found in limestone are iron oxide, alumina, inagnesiu 
and silica; and, as in the case of sand, it is iron oxide which is the 
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most Jeletfiiious to glas.s; Init as liniestoiie geneialh' (’oiistitutes 
less than one-lifth of the glass batch the presence of iron oxide 
in the limestone does not have so marked an elfeet on tlie glass 
as the same percentage present in the sand. Limestone nsed in 
the manufacture of ‘ white ’ glass should contain less than 0'15 
per cent, of iron oxide and for pale green glass tiie iron oxide con¬ 
tent should be less than 0-3 per cent. 

44. Supplies of limestone can be obtained almost anywhere in 
India. Lr. L. L. Fermor of the (xeologieal Survey of India in the 
Limestoiio deposits in Indian Munitions Board’s Industrial Hand- 
InJia- book (pages 232-233) has given analyses of 

limestone from about 40 diil'erent places. From the glass manu¬ 
facturers’ point of view it is unfortunate that none of these analyses 
give the iron oxide content of the limestone separately from that 
of alumina. One of tlie glass works has given us an anah'sis 
of limestone from Katni, where the supplies are said to be 
“ piactieally inexhanstihle, composition somewhat variable in 
dmerent places but uniform locall 3 ' ”, which compares not un¬ 
favourably M'ith analyses of Lnglish limestones: — 


T.riu.e XVI. 


■ 




■ 

Fe.O,. 


SO,. 

CO,. 

H,0. 

I.oss 
on liriii- 
tloii. 

CaCO, 

MgCO,. 

EatsI . 

EnoUsli, 

eO'io 

2-S2 

0-72 

3-85 

0-32 

0-03 

0-50 

8-92 

18-24 

•• 

92-84- 

1 

55'00 

0-7 

0*4 

0-2 

0-03 

•• 



•• 

43-7 

99.4 

1 

2 

52-78 

0*20 

0'03 


0-O3 

•• 

•• 



41-02 

94-00 

3 

54-93 

0-24 

O'lO 


0-75 

•• 


•• 


42-58 

07-75 

4 

54*80 

0-11 

0-09 


0-10 





42-88 

87-79 


There can he little doubt that with reasonable care in the 
selection of supplies free from high percentages of impurities, 
the g'lass factories can obtain as much limestone as they need of 
the best qualih’. The price too is low; we are informed that the 
present cost of limestone at Katni is G-5 annas a maund or about 
Rs. 11 a ton f.o.r.; and one factory states that it can get supplies 
from Maihar in Central India at a f.o.r. price of 1-fiG annas a 
mainul or less tlinn Rs. 3 a ton. 


45. The oiiK' otlier ba.sic oxide used by glass manufacturers 
in India is zinc oxide. Its use in India is confined to the bangle 
iiidusfry and to the making of selenium 
red glass. In ordinary practice the jnopor- 
t'on of zinc oxide .should seldom exceed 5 
parts to every 100 parts of sand. But one maker of bangles who 


Other materials ;— 
Zinc ovidc. 
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lias given particulars of liis composition uses such a large propor¬ 
tion of soda ash that he adds 12 parts of zinc oxide for every 100 
parts of sand. This of course adds greatly to the cost of his glass. 
.'Zinc oxide is not obtainable in India and is imported from abroad. 

46'. The oxidising agent commonly used in Indian glass works 
is potassium nitrate or saltpetre. There are supplies of this 
material in Bihar, where it has for many 
“ years been collected for export, and manu¬ 

facturers have no difficulty in obtaining it in the country. 

47. Zinc dust is used as a reducing agent in some bangle 
factories to produce the conditions necessary for the formation of 

^ selenium red glass. Tt is not obtainable in 

Zinc flnst. I I- 1 • • 1 1 

Inina and is miported. 


4S. The colouring agents most frequently used are cadmium 
sulphide and selenium: others used by Indian manufacturers are 

„ , . , • , the oxides of cobalt, copper and uranium. 

Loloui'ing miitoi'iala. ,, ^ ‘ , , 

Alangaiicse dioxide is used as a decolouriser 
in pots, and in tank furnaces the decolourisers used are selenium, 
■cobalt oxide and arsenious oxide. Great care is needed in using 
these materials to see that the principal raw materials are ns free 
as possible from impurities, that the tomjieiature of the furnace 
is high and constant, and that the glass batch is placed in the 
furnace at regular intervals and in regular quantities; but with 
proper attention to these matters the clecolourisiug materials can 
be very elfective. The only colouring agent which is now pro¬ 
duced in India is manganese dioxide. The rest are imported. 
Though the quantities of the various colouring agents used are 
.small, the cost of these chemicals is sp high that in the bangle 
industry it forms a very considerable proportion of the cost of the 
raw materials and of the total cost of production. In one bangle 
factory the cost of the colouring agents amounts to 4-5-T-5 per cent, 
of the total works costs; in this factory the cost of these agents is 
as miudi as 73-60 per cent, of the cost of the raw materials. In 
other bangle factories tbe colouring agents represent 44-12 and 
41-68 per cent, of the total cost of raw materials, or 15-52 and 
3-ly per cent, of the total woi'ks costs. These figures point to tbe 
need for investigation whether suitable colouring materials cannot 
be obtained in India or manufactured from materials available in 


the country. At present the most costly ingredient, selenium, is 
obtainable direcdly only in America. The high proportion of the 
cost of colouring materials in the Indian bangle industry i.s suffi¬ 
ciently counterbalanced by advantages in other respects, parti- 
cuharly the cost of labour and tbe fact that India constitutes 
practically tbe whole market in the world for glass bangles. As 
we show in Chapter III, but for the prejudice which exisfs in tbe 
maihet against Indian bangles, even now the industry would be 
able to dispense with protection. 


49. So far we have considered tbe various raw materials wliicb 


may be r 

Ryfi-actory 


equired for tbe composition of tbe glass batch. This 
M-itcrials batch has to be melted in a furnace tbe 
‘‘ ^ " temperature of wliicb may have to be as high 
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as l,4oO® C.; even Liffher temperatures may be required in the 
manufacture of special classes of glassware which are not now 
made in India. It is of supreme importance to the glass industry 
to secure refractory materials of suitable quality; for upon these 
depends in lai'ge measure the life of the furnace, the life of the 
pots, the quality of the glass and the comsumption of fuel. It 
is therefore important that the manufacturer of glass should he 
able to specify exactly what he requires and that the manufacturer 
of the refractories should be in a position to supply materials to 
meet the specifications. The chief refractoiy materials required 
by the manufacturei' of glass are made from fireclays or silica 
and to some extent from bauxite, sillimaiiite and cyanite. Since- 
gla.s.s tends to be acidic rather than basic in character, such basic 
refractories as lime or magnesia cannot be used; but glass is not 
sufHcieiitly acidic to be allowed direct coufact with such highlv 
siliceous products as silica bricks, the u.se of which must be confined, 
to parts of the furnace wliere the glass will not (loine into direct 
contact with them, h’ireclays in general are neither acidic nor 
basic and are therefore employed in contact with glass. 

50. The qualities which must be investigated in detei'miuing 
th<! value of refractory materials are their density, porosity, expan- 

01’ contraction on exposure to change of 
of Indiaii fireolavs”*'temperature, me(;hanical strength and heat 
^ conductivity. These qualities depend part¬ 

ly on the chemical composition of the materials and partly on their 
physical condition. It is therefore necessary in judging the suit¬ 
ability of refractory materials for use in glass furnaces to know 
both their chemical and their physical properties. The chemical 
analysis of clay is also important as an indication of the presence of 
impurities. Clay is the product of the decomposition of rock 
and may contain any or all of the impurities present in the original 
Toek. A pure felspar would decompo.se into a pure clay composed 
of silica, alumina and water. But mo.st clays contain also such 
impurities as titania, lime, magnesia, iron oxide, potash, soda, 
carbonaceous and other matter. It is only by chemical analysis 
that the presence of impurities can be detected" and the suitability 
of the (day for use in glass works determined. Ti^e have already 
seen that the presence of iron oxide is harmful to glass; and as 
attacik by glass may cause solution of clay in the glass, a clay con¬ 
taining a high percentage of ijon oxide .should not be used. Ijime, 
magnesia, potash and soda increase the fluxing tendencies of the 
( lay and should not be present in largo quantities. The following 
table show,s the cbemi(!iil analvses of Indian fireclays and firebricks 
together with those of English clays and the famous German 
Grossalmerode clay. The analyses of the firebricks may not be 
strictly comparable with those of the clays; but they serve to indi¬ 
cate the nature and quantities of the impurities present. Some- 
of the Indian analyses are not complete.— 



Chemical Analyses of Fireclnys and Firehricks. 
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The ludian clays compare very favourably with the English 
am] (jcrmaii clays. I'he iron oxide content in ' the case of the 
Jt;bl)ulpore clays is markedly low, and so also are the proportions 
of tlie fluxing impurities. The analyses indicate that the Indian 
clays are emiiteiitly suitable for the manufacture of glass furnace 
refractories. Tt is true that the specification tor tank block and 
pot clays suggested by the English Society of (tlass Technology 
requii'cs a higher proportion of alumina to silica than the Indian 
clays show; hut many of the English clays also fail to meet this 
.specification, and for pot making .some nuinniacttners prefer the 
liiglier silica content. Several ludian glass nianutacturers are in 
fact making their own pots and crucibles from Jubbulpore clay 
mixed with grog- obtained from used pots. Tbongh the experi¬ 
mental stage has hardly been passed, it does appear that the home 
made pots iire cheaper and more durable tiian those imported from 
Japan and that the clay is quite suitable for tliis purpose. The 
fact that the life of pots in India is not .so long as it is in England 
is due mainly to the wide variations of tem])eiature to which they 
are subjected in the Indian direct fired furnaces. 

51., The available information regarding the physical proper¬ 
ties of the fireclay goods made in India is scanty. The clay after 
weathering is sufficiently plastic for pot and 
Pliys’.oal pi'opci-tics of tank block manufacture and enables a 

Indian fireclays. .satisfactorily high grog content to be 

attained. The density of the mateiials is expressed as n propor¬ 
tion of the weight of an equal volume of water taken as -unity. 
The averagre density of English clay materials after firing at 
1,400“ O', is about 2-50; that of a brick made from Jubbulpore (flay 
iS 2-52, or almost identical with that of English clays. The jmro- 
sity of bricks is expressed as the percentage borne by the hollow 
parts of the brick to its total volume. Firebricks and tank blocks 
usually have a porosity between 20 per (;ent. and flO per cent, 
"fhe porosity of bricks made at Kumardhubi bas been ascertained 

to be 20-1 per cent., 261) per cent, and 20--5 per cent. The 

refractoriness of the clays mentioned in Table XVII, or the tempera¬ 
ture at which the clays soften, has been ascertained to be between 
l,G-oO“ and 1,070“ C,--which is a satisfactory figure. Thus the 
fireclays now being used in India, reach tbe chemical and physical 
standards of the English materials, and wo are satisfied that goods 
of the requisite quality can be made from Indian fireclay. Any 
compluijits by glass manufacturers are caused by tlicir failure to 
see that the goods which they buy are of the hest quality, and 
by their allowing themselves to he persuaded by immediate finan¬ 
cial consideiatioiis to purchase inferior materials. 

.52. Silica bricks (»f cxcclh?nt quality are obtainable and find 
general use for furnace crowns. Analyses are given of tbe 
saccharoidal (quartzite from which they are 
Sili..a biicks. made and of two typical bi icks. 
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Tablk XVIII. 


nalysex* of Quartzite and Silica 

Bricks (Kuina) 

dhiibi) 



Silica Bricks. 


Quartzite. 





A. 

B 

BiO, .... 

&.S -12 

95-26 

96-00 

AUO 3 .... 

0-60 

0-87 

0-76 

Fe,0, .... 

0-42 

0-45 

0-68 

CaO .... 

0-21 

2-26 

1-92 

MgO .... 

0-12 

0-2.5 

0-25 

Alkalies .... 

0-50 

0-86 

0-65 


99-97 

99-95 

99-86 

Porosity .... 


19-7% 

22 - 6 % 

Specific gravity (powder). 


2-838 

2-365 


Coal :— 

Calorific value 
Indian Coal. 


58. The presence in India ol deposits of cyanite and sillimanite, 
the raw materials required for the manufacture of what may he 
,,, ^ . termed Mullite refractories, places this 

country m an e.Kee|jtionally favourable 
position for the development of their use. There are deposits of 
cyanite in Siughbum (Bihar and Orissa) and of sillimanite in 
Assam and in Rewa State. The exploitation of these deposits may 
enable India to take a leading part in the production of the 
so-called *' Super-refractories and incidentally to benefit her 
owTi glass industry. 

54. Ooal is used in Indian glass factories to heat the furnaces. 
In most cases the coal is applied directly; hut in a few of the 
better equipped factories the heat is pro- 
du(;cd in the furnace by the u.sc of producer 
ga.s which is generated from coal. Heat is 
also needed at the ‘ glory-holes in the 
annealing process, and for other operations such as the joining of 
bangles, and the finishing of lamp chimneys and globes. Wood 
is occasionally used to jirovide the heat required for the annealing 
proces.s. For the various finishing processes some factories use gas, 
which is either obtained from a public supply or generated from 
jietrol, and some of tbe smaller bangle factories obtain the heat 
required to join the bangles from the flames of oil lamps. But in 
all the factories the principal fuel is coal; and it is therefore neces¬ 
sary to ascertain how far the sort of coal which can he obtained 
in India has the qualities necessary to meet the icquiremonts of 
a glass works. For this purpose it will be useful to see bow it 
compares with the coal commonly used in modern glass furnaces in 
Fngland. Since coal is used for the sole purpose of producing 
heat, the ultimate criterion of its value must he the amount of 
heat which it gives out when burned, or its calorific value; this 

* From Messrs. Bird and Company, Kumardhubi. 
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deponds upon its oompoaition and upon its compariitive freedom 
from asli and moisture. When the ash and moisture contents 
are high, the manufacturer is paying for a considerable proportion 
of material which is not only useless, hut which may also prevent 
him from obtaining the maximum heating value from the rest 
of the coal. Other factors to be considered in estimating the value 
of a particular coal are its coking or non-coking properties, the 
nature of the flame which it produces, the composition of the ash, 
and of course the cost. Practically all the Indian glass factories 
use Bengal coal; wc have been told that considerations of freight 
have led one or two of the factories in the Bombay Presidency to 
tiy (!oal from the Central Provinces, but that the saving on freight 
did not make up for the, inferiority of the quality of the coal. We 
shall therefore confine our attention to the coal obtained from the 
ohai'ia and Eauiganj coalfields. From a very large number of 
analyses made at the Government Test House either tor the Indian 
Coal Grading Board or for suppliers of coal we have arrived at the 
following average compositions for the two fields; — 


Table XIX. 




Volatiles. 

Fixed Oaibon. 

Ash. 

Moisture. 

Jharia 


2.t'6 

630 

13-5 

1'5 

Uaniganj 

. 

. 32-0 

55 0 

13-0 

4-0 


and we compare with those the following analyses of various coal 
whic.h has been regularly used in glass works in England : —' 

Table XX. 


Analyses of English Coals. 



Volatiles. Fixed Carbon. 

Ash. 

jMoistiire. 

A. Rough or Slack 

30-58 

67-65 

11-77 

6‘5 

B. Wicshed Coals— 

1. . 

35-99 

59-54 

4-47 

8-23 

2. • . 

35-16 

60-98 

3-86 

8-29 

.3. 

31-35 

61-99 

6-76 

4-27 

4. 

37-17 

58-30 

4-53 

10-80 

5. . 

3505 

62-28 

2-67 

3-13 

We note that the 

ash content 

of Indian 

coal is 

generally 


higher than that of English coal while in respect of moisture the 
Indian coal generally has the advantage. But the ash and mois¬ 
ture content owe their ol;ief inipoi-tance to the effect which they 
produce upon the calorific value of the coal. The calorific power 
of a fuel IS defined as “ the number of units of heat produced by 
the complete combustion of unit weight of the fuel Thus a 
coal is said to have a calorific value of 13,000 B. T. H. (BHtish 
Thermal Units) when one pound of coal on complete combustion 
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produces euough lieat to raise the tempevahiio of I'.f.OOO lbs. of 
water 1° F. Since the economic, value of coal to a ivianufacturer 
must depend upon the relation between its calorific value and its 
cost, we have formed an estimate of the average calorific value 
per auna of cost for average Indian and Knglish coals. After 
making allowance for freight in the one case to Calcutta and in 
the other case to London, for los.s in ti an-hipiuent between tbc 
colliery and the factory (8 per cent, in India and 1 per cent, in 
England), and tor moisture, tbc average works out to 185,000 
B. T. E. per anna for Indian coal (Jharia 185,3(H) and Raniganj 
184.200) and 100,940 B. T. TJ. per anna for English coal. The 
difference is mainly dtte to the greatei cost of English coal in 
London as compared with that of Indian coal in Calcutta aud to a 
small extent to the lower moisture <-ontent of the Indian coal. 
The advantage of the Indian coal to tlu'se le.'-pects is however 
partly discounted by its higher asli content, which atfects its burn¬ 
ing qualities and creates dilhculties in stoking, iurlher, since 
the jji'incipal glass factories are located not in Calcutta, hut in the 
United Provinces, the freight charges payable by the factories will 
generally exc.eed those to Calcutta, and so the value of the coal 
per unit of cost will be reduced. The following table shows how 
the heating value of coal per unit of cost declines as the price per 
ton is raised by higher freight charges. 

Tabi.e XXI. 

Cuwp/JralIve Coal Values. 


Distance 



Price 
per ton. 

Freight.* 

from coah 
held 

B. T. U. 
per anna. 





(approx.). 



Rfc. 

Rs. 

A. 

p. 

Miles. 


Calcutta 

t t> 

■ 1 10 

4 

5 

0 

130 

( IS.3,000 
1 166,500 

Allahabad . 
Firoz.abad 

U 

1-2 

6 

8 

3 

0 

0 

0 

3.30 

700 

151,400 

138,800 

Bahjoi 

^ [11 
. d? 

(17 

8 

•3 

0 

700 

f 128,100 
{ 118,900 
f 111,000 

.Amhala 

9 

8 

0 

1 ,(Xi0 

^ 10-1,100 
( 98,000 

Paisa Fund 

Jis 
• (19 

12 

4 

0 

1,250 

( 02„300 
( 87,600 

Ogale-Kandivlo 

20 

1-5 

C 

11 

1,350—1 ..300 

83,300 


The factories in the United Provinces can still get their coal at 
a relatively cheaper price than factories in London; hut by the 
time the coal has been transported to Bondiay, all the initial 
advantage has been swallowed up by higher freight charges; the 
coal is relatively more e.vpensive than in Loudon and it has still 


* These rates do not include the lo per coni, snrchnrgo recently imposed. 
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to bear the haudioap of the higher ash content. Moreover, the 
greater the distance the coal has to be transported the greater the 
risks of loss on the way, and an allowance of 8 per cent, would 
probably not be sufiicient to cover the loss of coal between the 
■colliery and Bombay. Up to a distance of about 1,000 miles from 
the coalfields the lower cost and the lower moisture content of 
Indian coal give it an advantage when compared with English 
coal, in spite of its lower calorific value and its higher ash content. 
The factory at Amljaia is on the border line, and the glass works 
in the Bombay Presidency owing to the higher freight charges are 
at a disadvantage compared with factories in England. 

In other respects also Indian coal hears comjiarison with 


00 . 


Other qualities 
Indian coal. 


of 


representative English coal. The composition of the ash is im¬ 
portant because fusibility in the ash, which 
inttreases with the proportions of calcium, 
magne.siiun and iron oxidc.s to those of 
alumina and silica, causes clinkering which adds to the stoker’s 
labour, blocks the fire, causes blow boles by which cold air may be 
admitted, the heating value of gas reduced and damage caused to 
pots, and may also lead to injury to the furnace bars and firebox 
refractories. The following Table shows the composition of the 
■Bsh contents of a few Indian coals as compared with some typical 
English coals: — 

T.ABLE XXII. 

Conipo.sittons of Coal ash*. 









Na^O. 

K,0. 




Sio.. 

rc.Oj. 

AI,0,. 

TIO,. 

CaO. 

MgO. 

so.. 

P.O.. 

DUhergurh 

40'40 

0-68 

28*14 

1-20 

7-110 

2-35 

0-85 

2-95 

3-78 

PoDLvti .... 

46*i0 

13-32 

21-76 

1*10 

7-90 

1-65 

1-86 

2-34 

8*52 

1st Class Jharia 

OO'Uii 

8-B8 

26-93 

1-20 

0*40 

0’6a 

0-80 

0-92 

0-10 

1 st Class Uanl'^au} 

GO-aO 

6-05 

25*17 

1-20 

2'70 

1*56 

1-17 

0-60 

1-58 

Selected Jharia . 

40-75 

5-93 

35-47 

1-30 

2-10 

1*38 

3*25 

0-S5 

0-20 


r 

24*46 

27-•te 

19*02 

0-86 

8-39 

4*70 

S-8C 

7*85 




■42-86 

16-10 

31-63 

1*55 

1-05 

0-85 

2-02 

1-20 


English . , , - 


43*98 

14*70 

30-37 

1-10 

1-28 

1*18 

5*76 

1*20 




48-30 

9*29 

31-85 

2-77 

1-93 

2-13 

2-48 

1-50 



1 

48*94 

2*10 

38-77 

1*30 

4*94 

O-Cl 

2-11 

2-14 



It is clear thai; the Indian coals do not suffer by this comparison. 
As regards coking properties, glass furnaces in general require a 

* The figures for the Indian coals were supplied by the Indian Coal Grad¬ 
ing Hoard whilst those for English coals were .selected from a number pub. 
Hshed in the Fuel Research Technical Paper No. 23, Department of Scientific 
and Industrial Research, London, 19211. 
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coal wliicli cokes paj’tially, not one whicn gives a powdery coke, 
nor one which I'ornis dense hard coke. The majority of Indian 
coals are of this medium variety, and therefore suitable in this- 
respect for use in glass furnaces. When coal is used for direct 
firing, or in furnaces with internal gas producers, it should be of 
the ^ long-flame ’ variety and burn readily. Indian coal gene¬ 
ral] v is of this description and is therefore suitable for use in such 
contlitions. 

56. Our conclusion is that the availability of supplies of coal 
in India constitutes an advantage for the glass industry. In its 
lower calorific value and higher ash content 
pared “ ° " ^ufiers by comparison with 

English coal; hut so far as most of the glass 
works in India are concerned these disadvantages are outweighed 
by the lower cost and the lower moisture content of Indian coal. 
Factories situated in the Bombay Presidency do not share in this 
advantage; and it might be worth their while to investigate the 
possibility of adopting the use of oil fuel instead of coal in their 
turriaces. The calorific power of oil is about oO per cent, higher 
than that of coal and it is more uniform in composition; it requires 
less labour aiid storage room; it is cleaner, handier, more adaptable 
and easier to control. Put its greatest advantage over coal is that 
a much higher proportion of its heating value can actually be used 
to melt the glass than is the case with coal; even in the best gas 
fired furnace not more than 15 per cent, of the heating value of 
ihe fuel is actually used in melting the glass, whereas with oil 
the eliicieiicy may reach dO per cent. On the other hand the 
relative cost of oil is higher, and in an oil fired furnace the wear 
and tear of refractories is somewhat greater than in one fired by 
coal or gas. Moreover, oil is not so suitable for a pot furnace as 
for tank furnace firing. At current prices the oaiorilic value of 
coal per anna of cost at Bombay is 83,2-50 B. T. U. as (■omjjared 
witli 82,222 for oil; and when the greater efficiency of oil firing 
is considered, it is evident that the question of adopting oil fuel 
deserves investigation by manufacturers in the Bombay Presidency. 

57. The glass industry may be .said to enjoy two special advan¬ 
tages in regard to labour. The first is that most of the factories 
j si'e situated in the United Provinces where 

' labour is available in abundance at far 

lower rates than those which obtain in such large industrial centres 
as (lalcutta and Bombay. While factories in the United Provinces 
can get as much unskilled labour as they need at rates which vary 
from 4 y annas a day at Bahjoi to 6 anna.s n day at Naini, the 
current rate of wages in Bombay and Calcutta is nearly double. 
I'he second advantage is the exi.stence at Firozahad of a special 
class of Muslims known as ‘ Shi.shgars ’ (glass-makers) who have 
been engaged in the bangle industry for centuries, the art having 
been banded down from father to son for man}'^ generations. Xot 
only do these people carry on the manufacture of bangles by the 
primitive method in which they have hereditary skill: hut they 
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havo sliovvn themsplvos capable of adopting modern methods with 
a considorablo measure of success. 


58. The Indian Industrial Commission in paragraph 7 of its 
note on the Manufacture of Glass in India (Appendix E to the 
Report) commented on certain defects which 
Former pl<if«cts of vvere then apparent in the labour employed 
fttoriBs.“ ^ factories in India. And Sir 

Alfred Chatterton in his Chapter on the 
manufacture of glass in India in the Indian Munitions Board 
Handbook repeats these criticisms in the following terms; “It 
is true that a considerable number of men have been trained in the 
la's! few years by the Austrians and .Japanese who were brought 
out to India in connection with the pioneer efforts to which 
reference has already been made. Useful work lias been done by 
the Paisa h’und at the Talegaou Glass Works in training glass 
blowers, and the expansion of the industry under war conditions is 
chiefly due to the supply of men who have come from this place; 
but the men are not well trained and the inferior quality of Indian 
glassware is partly due to this fact. There are however signs of 
progress under the pres.sure of war demands, and this is satisfac¬ 
tory as furnishing evidence that a well devised scheme for the 
training of glass workers will meet with success. During the war 
it was easier to find capital than labour, and the managers of every 
factory have complained of the shortage of skilled men and the 
dilliculty in training fresh hands. At pi'esent the glass blower 
dominates the situation and though he earns very high w’t^es there 
is much friction between the manager and the men. Tlie glass 
industry has come to stay; but without aid from the State it is 
likely to make very slow progress in the future. Adequate 
arrangements are necessary to provide for the thorough training 
of glass blowers and men to work glass blowing machinery .... 
it seems desirable that the next step in developing the glass 
industry should be taken by Government and should consist in 
establishing a gla.ss factory equipped with an efficient technological 
laborafoj'v and jirovided with a competent staff of experts and 
skilled glass workers." 


Present condition of 
labour in the glass in- 
•dustry. 


59. Thus at the close of the war, the difficulties facing the glass 
industry in connection with labour were its scarcitv and its lack 
of technical .«kill. The position to-day is 
different, fn spite of the increase in the 
number of factories there are no complaints 
now of shortage of labour, the industry is 
no longer at the mercy of the glass blower and we have heard of 
no friction between masters and men. Xor does it ay)pear that 
the skill of the Indian glass blower and the artisans is so markedly 
inferior as to constitute a handicap to the Indian industry. At 
present a skilled workman has little incentive to keep his work up 
to a high standard. All the Indian factories attach far too little 
importance to the quality of their products: and when the manage¬ 
ment will pass work of any quality, the workman naturally thinks 
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that aiiytliiji”' will do. Another inceiitiTe to o-oocl work which we- 
have found in only one factory in India is the payment of wages at 
piece work rates with insisteiu-e upon quality hefore payment; an 
extension of this system would certainly improve the quality of the 
work turned out. Ih-om the work which we have seeu in the 
difierent factories wliich we have visited we have formed the opinion 
that the inferior quality of much of the glassware made is duo 
not so much to lack of skill on the part of the workman as to lack 
of organisiTig ability on the part of the management. The skill 
displayed for example, by the man who in the manufacture of 
bangles manipulates the glass which is being wound on to a 
roller in the form of a spiral, is of a high order, ^fost of the 
Austrians and lapanese, from whom in the main the Indian -in¬ 
dustry acquired a knowledge of its present methods, have now dis¬ 
appeared. One of the new bangle factories emj)loys two -lapanese 
artisans; and in the Allahabad Glass Works there is an English 
foremaii iu charge tif the Tiiachines. an Anstriiin glass blower iiud 
a Japanese. On the other hand, the Eourcault sheet glass machines 
at the Ignited Provinces Glass Worlvs aro entirely in the charge of 
Indians. Eor some time after their erection, Belgians wore 
retained to .supervise their working; hut the last of the Belgians 
was sent home about 18 months ago; and since then the machines 
have been operated .suc(;essfuily without their assistance. We see 
no reason why what has been done in this case should not ho 
achieved in other factories; it should not he necessary (o retain the 
sei'vi(.‘es of European, Japanese or American labour either on the 
machinery or on the manipulation of glass longer than the period 
required to train Indians to do the work. 

(it). The value of the glassware imported 
Market : Imports. into India ill each of the last five years is 
shown in the following table: — 


Taiit.e XXIII. 


Articles. 

Value is lakhr op hupees. 

1929-27 

1927-28. 

1923-29. 

1929-30. 

1930-31. 

B.mgle3 



vS-t‘39 

89-52 

7v-rB 

8j-23 

49'90 

Bends and f-ilsc pearls 



30-95 

26*62 

30*12 

30'G1 

16-72 

Bottles and phhvls . 



30-04 

3:1-01 

39*19 

39'19 

20-94 

1/ampware 



19-37 

22-20 


21-08 

12-26 

SclcnMflc gliissware 



2*32 

1-73 

] -GO 

1*31 

1*43 

Sheet and plate ijlas-s 



31*99 

29-SO 

29*93 

3()-07 

23‘8S 

Table wn re 



9*15 

9-10 

10*91 

13'29 

9-40 

Other glassware 




39-06 

32*29 

29-02 

22-19 


T(.iT.U, 

. ■ 

252*80 

213*10 

237*19 

251'93 

10I'78 
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Q^lie above table lepioduces the values shown in the Trade lleturus 
under glassware. There, are, however, at least two kinds of glass- 
wave wbieh are not included under this head: nleetvic light bulbs 
are included under Instiuiueuts and have onlv been shown 
separately in the Trade Eeturns since April 1931; in the 9 months 
April to December 1931, the value of the imports under this 
head is recorded as Es. ilS lakhs; but this figure presumably 
includes the value of the metal fittings as well as the glass in the 
bulbs. Glass tiles are included under Building Materials and are 
not shown separatclv even now. In 1913-11, the year before thd 
war, the value of the glassware imported was Es. 194-53 lakhs. 
The efiects of the outbre.-ik of the war are shown bj’ the fall of the 
value of glass irnijortod in 1914-15 to Es. 90-o3 lakhs; and the 
increase in the value of the imports in the later war years repre¬ 
sents an increase in price rather than in quantity. Tinmediatcly 
after the war there was an enormous inerease, the value of the 
imports in i9'dl)-tll leacJiing Es. .3-'iT-lj2 lakhs. And in recent 
years up It) the di'pres.sion which is reflected in the figures for 
i93r)-'.if, the value of the iinports has remained on the average 
round about Es. crores. Aor has there been any marked^ varia¬ 
tion between tlie years f92t.l-‘17 and 1929-30 in the value of the 
various lands of glass imported, (.'orapared with the figiii’es for 
1926-27 the principal variation.s- in those for 1929-30 are increases 
of Es. 4-14 lakhs in the case of tableware and Es. ]‘71 lakhs in the 
case of lamjiuaio; and decronses of Es. 0'62 lakhs in the case of 
other glassware, Es. 0-98 1-akhs in the case of scientific glassware 
and Es. 0'(i9 lakh in the case of sheet and plate glass. The Trade 
Heturus show the quantity as well as the value of the iinports in 
the case of beads and false pearls, bottles and sheet and plate glass 
and an examination of these figures indicates that there has been 
a greater increase in the quantity of goods imported tliaii is 
suggested by a study of the values alone. Thus in the case of 
beads and false pearls, while the quantity imported in 1929-30 was 
6'1 ]ier cent, in excess of that imported in 1925-26 the value of the 
imports in 1929-30 was lO-l per cent, less than that of the imports 
in 1925-26; and in file case of bottles, while the quantity imported 
in 1929-30 was 30-9 per cent, in excess of the imports in 1925-26, 
the value of the imports in the later year was only 4'8 per cent, 
in excess. On the other hand the quantity of sheet and plate glass 
imported has remained fairly constant, while there has been an 
increase in their value by about 10 per cent. Of the total value 
of the glass and glassware imported in 1929-30, 29'4 per cent, came 
from -Japan, 28'4 per cent, from Czechoslovakia, 13'6 per cent, 
from Germany, 9-5 per cent, from the British Empire and 9'4 
per cent, from Belgium. Since 1925-20 Japan has gained appre¬ 
ciably ill the Indian market at the expense of Czechoslovakia, 
Germany and the British Empire. The following Table shows for 
«ach class of glassware recognised by the Trade Eeturns the per¬ 
centage of the total value of the imports which came to India in 
1929-30 from each of the principal exporting countries: — 
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Table XXIV. 


Percfvtaqe of value of each kind of i/la-'isware imported into India- 

in 1029-30. 



<« 

> 

e 

h 

1 

d 

1 

*-a 

5' 

•4» 

)~l 

. 

1 

44 

3 

a. 

B 

'Z 

'S 

as 

o 

ce 

c/a X 

ll 

U> 

e6 

tJ 
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H 

0 

•S; 

i 

4) 

£ 
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Bfingles ..... 

05-4 

29-3 

.. 

2-1.1 



-9 

.. 

2-4 

BeAds and false pearls . 

370 

30-5 

18-2 

5-7 



D-l 

•• 

3-4 

Bottles — 










Sodavrater bottles . . * 




46-8 

46-8 

,, 

• • 



Other bottles and pliials . 


r.5-8 


20-4 

ir.) 


•' 


7'7 

Lnmpwarc . 

5-lt 

JX-2 

- 

44-8 

.. 

21-.3 


6*5 

2-2: 

Sclcntiflo glassware 

.. 

0-2 

.. 

CC-8 





8-» 

Sheet unci plate .... 

0-2 

5*4 

- 

s-o 

1C*2 

• • 


«0>6 

6’7. 

Tableware . 

20 

68-0 

•• 

8-7 

7-0 



n-4 

2-8. 

Other ktiuls .... 


43'4 

.. 

ISI-J 

J8-1 



6-6 

12-8 

All sorts . 

ilH-4 

sy-4 


' 

.iJJ't: 


J-8 


IV4 

4-1 



Gl. Sir Alfred Ohattei'ton in 19U) estira;\led the value of the 
glassware made in India at roughly one fourth of the value of 
iirijjorted glassware. The value of 
Indian manufactures, the imports in 1917-18 was Rs. 162 lakhs 
and his estimate of the value of the glass 
made in India wa.s approximately Es. 40 lakhs of which Rs. 20 
lakhs represented the glass bangle trade of Firozabad. We have 
seen that the average value of the imports of glass bettveen 1925-26 
and 1929-30 wu.s about Rs. 250 lakhs a year; so if the proportion 
of manufactured goods to imported has remained constant, the 
value of the glass manufactured in India should now be about 
Its. 60 lakhs a year. The Allahabad Glass Works have in fact 
estimated the value of Indian manufactures to-day at Rs. 60 or 
Rs. 70 laklis a year, while the Ogale Glass Works indicate Rs. 50' 
lakhs as the present value of the glassware made in India. On the 
other hand the Glass and Bangles Industrial Association of 
Firozabad estimate the value of the outturn of bangles alone in the 
various factories at Firozabad at Rs. 115 lakhs a year. We have 
already referred to the great expansion of the bangle industry 
which has taken place at Firozabad since 1925; and we consider it 
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possible that the annual outturn of bangles there may not be far 
short of the figure given by the Association, lint we cannot regard 
these figures otherwise than as' approximations: no statistics of 
production are compiled or published; and the manufacturers have 
not been able to give us precise information regarding their pro¬ 
duction. Consequently we are not in a position to frame more than 
a very rough estimate of the quantity or value of the glassware 
manufactured in India to-day. With regard to certain kinds of 
glassware however we have been able to form more definite 
opinions. Sheet glass is at present made in only one factory' and 
we have ascertained that the actual outturn of this factory in 19d0 
was approximately 30,000 boxes of 100 sq. ft. each or a total of 
30,00,000 sq. ft. as comjiared with approximately 2,20,00,000 sip ft. 
of plate, and sheet glass imported of which we may assume that 
about 1,40,00,000 sq. ft. were .sheet glass. Similarly in respect 
of bottles and phials we have been informed of the output of five out 
of the twelve factories in which they' are made; and making 
allowance for the j)Joducts of the other small factorie.s from 
which we have not received information we assume a total output 
of 150,000 gross of bottles and phials, as compared with 703.000 
gross imported. As regards bangles the value of the imports in 
1929-30 was I?s. 85 lakhs, so that even if the Firozabad estimate 
of Es, 115 lakhs as the value of the present output of the Indian 
factorie.s is approximately correct, there is still a considerable 
market open to capture by the Indian manufacturer. The position 
as regards lampwnre and miscellaneous manufactures is more 
obscure, hut the information which we have received suggests that 
(he (jresent output is about 100,000 gross a ymar which at an 
average price of .Es, 16 a gross represents about Es. 16 lakhs;- 
and so long as Es. 20 lakhs worth of lampware is imported it is 
evident that the Indian manufacturer still has plenty of scope for 
expanding his industry. The best estimate -we can make of the 
value of tlie glassware now manufactured iti India is as shown 


below : -—■ 

Rs. lakhs. 

Bangles.nS’tX) 

Bottles and phials ....... 6-50 

Lampware .. 16-00 

Sheet . 2-50 

140-00 


62. Wc are now in a position to form an estimate of the Indian 
market as a w'hole by taking the value of the goods imported. 
„ , , , , , , , together with that of the Indian raanufac- 

stimate o 0 a inai c .. have Seen that the imports of 

1930-31 reflect the universal trade depression and we therefore use 
’the figures of 1929-30 as representing more normal conditions and 
thus affording a more correct view of the relation between the value 
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of the glass manufactured in India and that of imported glass' 
wai e: — 


Ta«t.e XXV. 




Value of 
imports 
1929-30. 

Value of goods 
inanufaetni ed 
ill India. 



Ra. lakha. 

Ra. lakhs. 

Bangles 


85-23 

115-00 

Beads and false penrla 


30G1 


Bottles and pliials 


89-19 

G-50 

Tjnmpware 


21-03 

16-00 

Scieiitilic gUissniu’H 


1-31 


Slieei and plate 


30-97 

2-50 

Tnlilen-.ai'o 

. 

13-29 


Other glassware 

. 

29-92 



Total 

251-93 

I-IO'OO 


If our oalculntions of the products of Indian fac tories are reasonahly 
correct, the Indian industry, which in 1919 supplied one-fourth of 
the Indian rnnrlcet is now supplying about half the market for 
bangles, heads and false pearls and rather less than ono-sixtli of 
the market for other kinds of glassware. Taking bungles, beads 
and false pearls together, being articles of a similar nature, 
we find that the Indian market still allords ample scope for exten¬ 
sion of tlie liidiuii industry even if we accept tlie figure of Its. iJi) 
lakhs as the value of the articdes now' manufactured in the country. 
We have been iuforiiied that India is practically the only market 
iu the world for glass bangles; and there is no reason w'hy, with 
improved and more economical methods of maniifactnre, the 
Indian factories should not product! all the cpialities and varieties 
of bungles required to meet the demands of all the markets iu the 
country. Of the Us, ;l9-49 lakhs worth of bottles imported 
approximately 11s. io‘5 lakhs worth were sodawater bottles, with 
wdiich the Indian manufacturer has hardly begun to compete; the 
value of other bottles and phials imported W'as about Tls. 24 lakhs, 
and when we consider that the Indian industry iiow' produces only 
Rs, B'oO lakhs worth of bottles wdiich represent less than a third of 
the capacity of the works now equipped for the manufacture of 
bottles, it is evident that the market is amjile to absorb not only 
the wdiole of the output of the present glass factories working to 
full eapacitv', bnt to afford scope for the estahlishmeiit of new 
works. As regards lampwnire flic figures in the table are not 
strictly comparable; for tbe figure of Ks, IG lakhs under Indian 
manufacture includes besides lainpware various other kinds of 
blown and pressed ware, and is really eomparahle wdth a figure 
which includes besides the 11s. 21‘()8 lakhs shown against lampware,. 
part of the 11s. lG-29 lakhs shown against Tableware and part also 
of the Es. 29‘92 lalchs shown against " Other glassware ” ; there 
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is no reason why the Indian industry should not capture a consi¬ 
derable part of this business. The capacity of the two factories 
now equipped for the production of sheet glass is about lls. 10‘92 
lakhs worth a year; from information received from Collectors of 
Customs we find that in the last three years the value of the sheet 
glass impoi’ted was roughly double that of the plate glass. So, if 
lls. 20 lakhs of the Es. 30‘97 represent sheet glass, it will be seen 
that there is a considerable market open to the Indian industry 
beyond the (iapneity of the factories now making that kind of glass. 
It is perfectly clear that apart altogether from plate glass, scienti¬ 
fic glassware, the best tableware and electric bulbs, which the Indian 
industry has not yet attempted to make, there is in India a market 
sufficient not only to absorb the whole of the products of the 
factories now in existence, but also to encourage the establishment 
of new factories. Nor are the opportunities of the industry con¬ 
fined to the Indian maiket; there ha.s always been an export of 
glass from India; in 1838-89 the value of tins export trade 
uhiefly bangles) was lls. ()'42 lakhs. In the years before and 
during the war, it varied from lls. 3 to E-S. 7a) la.khs, about Es. 1'5 
lakhs representing Indian manufactures and the balaiure re¬ 
export of imported wares. Immediately after the war there was 
a sudden increase in exports which leaclied Es. 1.9’5 lakhs in 
1919-20, since when they have fallen steadily to Es. 5 lakhs in 
1929-30 and lls. 3 lakhs in 1930-31. iMo.st of thi.s trade is with 
countries to which Indians emigrate, e.g., Ceylon, the Straits 
Settlements, Iracj. Aden and Arabia, hast and South Africa, the 
Fiji Islands; and there is no doubt that it repve.sents largely glass 
bangles which are required just as much abroad as at home. We 
have also been informed of exports by laud to Persia, Afghanistan 
and Tibet though we have not seen any figures indicating the extent 
of this trade. Another consideration which favours the develop¬ 
ment of the glass industry in India is that at present much less 
glass is used in India than in other countries, and that a much 
more rapid increase in the demand for gla.sswaro may rea.sonably 
be expected. Put even wdt.hout anticipating the future iu this 
W’ay a consideration of the present imports into the country indi¬ 
cates that there is already a market waiting to absorb as much 
»-lass as the induslrv in India can produce. 

63. Our examination of the various factors which constitute 
the natural advantages postulated by the Fi.scal Commission in 
an indastrv which advances a claim for 
Summary. yjrotection has satisfied US that the glass 

industry sub.stantially complies with thi.s condition. Of the raw 
materials, sand is the bulkiest and thi.s is present in ahundance, 
and tliei'o is good reason to think that hy suitable treatraent much 
of the Indian sand might be rendered fit for the manufacture of 
the best glass. Soda ash is not nt present obtainable in the country 
but this disadvantage is balanced by the other natural advantages 
possessed by the industry. The manufacture of soda ash has boon 
thieved successfully in India; and there is good reason for expect¬ 
ing an early resumption of its manufacture when supplies will at 



once becomo available in the country. Lime is available in un¬ 
limited quantity. Of other yaw materials such small quantities 
are required that in their case the question of advantage hardly 
arises; but some of them, e.g., saltpetre, borax and manganese 
dioxide are readily obtainable. The presence of suitable refrac¬ 
tory materials and the quality of the coal available in the country 
constitute definite advantages. The disadvantages ascribed to 
Indian labour at early survey's of the industry' have now largely 
disappeared and certainly’ do not outweigh the advantages of it's 
abundance and its adaptability. And finally the existence of a 
great market throughout the country, which may be expected to 
expand even more rapidly' than in other countries, and the oppor¬ 
tunities for export both by sea and land constitute a further 
advantage. We are therefore sati.sfied that on the balance the glass 
industry does possess such natural advantages as to justify its 
claim for protection. 



CHAPTER III. 

The Case for Protection and Proposals for Assistance. 

64. TTndei’ our terms of reference we are required to examine 
all representations received by tbe Government of India from 

manufacturers of glass claiming protection 
Kinds of glassware glass industry along with any others 

considered. ^ gimiiar nature which may be brought 

to our notice in the course of the enquiry. The original represen¬ 
tation from the All-India Glass Manufacturers' Association to the 
Government of India was dated 4th July, 1926, and in it they 
claimed that protection should be granted to the manufacture of 
.all cla.sses of blown and pressed glassware and of bangles. Subse¬ 
quently in 1929 the United Provinces Glass Works _ applied for 
protection also for the sheet glass industry. In addition to these, 
the Allahabad Glass Works, Naini, in their representation have 
asked for protection for figured and ribbed glass. The principal 
classes of articles may for the purpose of our enquiry be classified 
.as follows: — 

(1) Sheet glass, plain and figured. 

(2) Blown ware, e.g., bottles and phials, globes, chimneys, 

jars, etc., and pressed ware, e.g., glass tiles, inkstands, 
bowls, dishes, etc. 

(3) Bangles, beads and false pearls. 

In discussing the applicability of the second and third conditions 
laid down by the Uiscal Commi.ssion and in determining the 
measure of protection required, if any, we propose to deal with 
each class of glassware separately. 

(1) Sheet glasf, plnin and figured. 

65. Plain sheet glass is manufactured at present only by one 
factory—the United Provinces Glass Works at Bahjoi. We 

estimate that taking sheet glass at an 
Plain sheet glass at average thickness of 1/16" the maximum 
onTTal.tory. ^ anuulu capacity of the factory i.s 116,240 

boxes of 100 sq. ft. each. At current prices 
this represents a total value of over Bs. 7 lakhs. The Trade 
Returns do not show the quantity or value of imported sheet and 
plate glass separately. But on the information supplied to us by 
Collectors of Customs in reply to our enquiries, we understand that 
judged by value the inrports of sheet generally exceed those of 
plate; The total imports of sheet and plate in 1930-31 was Rs. 23‘87 
lakhs and we are inclined to think that about Rs. 15 lakhs out 
of this represent the value of sheet imported. The annual 
capacity of the sheet glass factory at Bahjoi is thus nearly half 
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the niiirket for sheet glass in India. A large proportion of the 
existing market foi' sheet gloss is necessarily to be found in Bombay 
and O^cutta. A factory having a capacity equivalent to nearly 
half the Indian inaiket should be in a position to coninniud a 
substantial portion of the market existing in the ports. It is 
therefore necessary to consider whether a factory situated at an 
upcountiy centre such as Bahjoi is suitably located with reference 
to the market. In this respect a factory situated in Calcutta has 
an apparent advantage. Moreover, Calcutta is much nearer the 
principal coalfields in India and since coal is a very important item 
of expenditure in the mauutacliiie of g’la.ss, this cou.sfitutes an 
additional advantage; for a factory located in Calcutta. Further,, 
so long as the Indian g'lass iudu.stry i.s dependent on imported soda 
ash, a lactory in Calcutta will save the cost e>f transporting its 
soda inland. Before, ihercfore, wc, can assume tliat the location 
of a factorv at Bahjoi is not unecoiionueal as compared with one- 
at Calcutta it is necessary to consider the relative costs. 


G6. The sand required by Ibe Babjoi factory is obtained partly 
Torn Bargarh which is at a distance of liGd miles from Bahjoi and 


partly from Swami Madhopur at a distance 
Situation of United of 241 miles; .sand is obtained in Calcutta 
not’''unefonoS. mainly from Bargarh, tlie distance being 

over 500 miles. The present riite.s for sand 
delivered at works are approximatelv 10 annas 6 pies per maund 
nt Calcutta and 7 annas d pies at Bahjoi and the quantity required 
]ier ton of slieet gla.ss i.s 1,023 Ih. On these figures the cost of 
sand per ton of g.la.ss may be e.stimated at lbs, 4 Ic.ss at Bahjoi 
than at (.Calcutta. The railway freight on soda from Howrah to- 
Bahjoi i,s 14 ainias i)er cwt. Tlic price of .^oda ash for delivery 
in the United Province.s i.s however less by 4 annas per cwt. f.o.r. 
Calcutta. The nett disadvantage is therefore 10 annas which on 
the (piantity consumed (519 fh.) amount.s to about Its. 3 per ton 
of glass. Lime i.s obtained al Bahjoi in the form of limestone 
from a distance of 459 to 486 miles, while in the largest glass 
factory in Calcutta it is obtained from Katni about 650 miles from 


Calcutta and is bought in the form of burnt lime and employed as 
a mixture of burnt and slaked lime. The price of limestone at 
Bahjoi is 9 annas 6 pies per maund while the price of burnt lime 
at Calcutta is Its. 2 per maund. Before the burnt lime is used it 
is slaked. Assuming a loss ou mnitiou of 16 per cent. 300 lb. of 
slaked lime (equivaleut to 256 lb. of burnt lime) may be substi¬ 
tuted for 471 lb. of limestone. Accordingly tlie (io.st of lime per ton 
of gla.ss may be e.slinrated at Bs. 3 less at Bahjoi than at Calcutta. 
But we have no information regarding the cost of burning the 
limestone to lime, and since this accounts in part for the difference- 
in prices, we propose to neglect any advantage which Bahjoi may 
have in the case of this material. The freight on salt cake from 
Calcutta to Bahjoi is lls. I-I-IO per cwt. and on a consumption of 
122 lb. represents a disadvantage of Ks. 1-3-5. Other raw mater¬ 
ials are used in negligible quantities in the manufacture of sheet 
glass and may be disregarded in discussing this (piestion. As- 
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xegards coal, the rates are Rs. 8 per ton delivered at Calcutta and 
Es. 13 per ton at Bahjoi. The present consumption may be taken 
approximately at 3 tons of coal per ton of sheet glass. But some 
allowance must be made for wastage in transit and the presence of 
slack which the factories are at present unable to utilise. Accord¬ 
ingly it may be estimated that the cost of coal per ton of glass 
is lis. 28 at Calcutta and lls. 45 at Bahjoi. Rates of wages are 
considerably lower at Bahjoi as may be expected. If we take the 
rate of wages paid for unskilled labour as our standard the Calcutta 
rate is more than double that in force at Bahjoi. The ^’esent cost 
of labour per ton of glass at Bahjoi is approximately Rs. 19 and 
on the ratio suggested, the cost at Calcutta may be fixed at not less 
than Rs. 38. As regards freight advantage on finished goods it 
is difficult to arrive at any reliable CLstimate. But an approximate 
idea may he obtained by assuming that on full output the sales 
will he divided in equal proportion between port and upcountry 
and that a place like Allahabad situated midway between Bahjoi 
and Calcutta represents a typical upcountry market. On this basis 
the freight advantage for the Bahjoi factory per maund of sheet 
glass including packing in upcountry markets is Rs. 1-3-0 and the 
freight disadvantage in Calcutta is Rs. 0-14-0 representing on the 
whole output a nett advantage of Rs. 0-2-6 per maund or Rs. 4-4-0 
per ton. of sheet glass. The position may be summarised as 
follows: — 

Table XXVI. 


Advantage for Bahjoi as compared with Calcutta . plus per ton of glass. 

Disadvantage ditto ditto . minus „ 

Rs. A. r. 

Sand ......... +4. 0 0 

Soda.-3 0 0 

Saltcake . . . . . . . • —140 

Coal . . ,.-17 0 0 

Labour . ..+19 0 0 

Freight on glass - . . . . . +440 


Total . +6 0 0 


With a gradual increase in the output of glass at Bahjoi, the 
increased demand for labour may result in some increase in the 
rate of wages. On the other hand, there is considerable room for 
economy in the use of coal as compared with the present consump¬ 
tion of 3 tons per ton of glass and every reduction in coal consump- 
iion will reduce the disadvantage of Bahjoi under that head. It 
is necessary to explain that the figures arrived at should not be 
regarded as possessing exact validity hut rather as illu.strating the 
relative position of port and upcountry centres of production. 
They appear to us to justify the conclusion that the situation of 
Bahjoi as a centre for the sheet glass industry is not uneconomical 
as compared with Calcutta. 

c 2 
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67. We proceed now to examine the cost of manufacturing' 
sheet glass at the Bahjoi factory. The works expenditure per 
WorkiS expenditure at iOO cases of 100 sf^. ft. each during the 
Bahjoi in the last three three years of its working as submitted by 
the Company is as follows : — 


Table XXVII. 



1929 

1930 

1931 


Rs. 

Rs. 

Rs. 

Raw materials— 




(a) Sand ..... 

46-9 

46-6 

46-6 

(6) Soda ash and saltcake . 

220-1 

216-3 

212-7 

(c) Limestone .... 

17-4 

17-3 

16-7 

(d) Refractories (including re¬ 




pairs) . 

22-0 

18-9 

l£-3 

Works labour .... 

119-4 

110-0 

104-0 

Power and fuel .... 

360-9 

298-3 

251-4 

Supervision and ofSce establish¬ 




ment . 

44-2 

41-1 

31-5 

Packing ..... 

117-2 

110-7 

90-0 

Selling expenses .... 

23-2 

30-9 

30-5 

Miscellaneous (including depre¬ 




ciation .... 

83-0 

77-0 

54'0 

Total 

1,059-3 

966-1 

850-7 


The percentage of breakage in the factory is at present 19 per cent, 
as against 34 per cent, in 1929. Practically the whole of the 
broken glass is re-melted and used for manufacture. Xo credit, 
however, is taken for the value of the broken glass in the cost 
statements. This is in accordance with the general practice of 
glass factorie.s both in India and elsewhere under which no account 
is taken of the cost of broken glass either on the debit or the 
credit side, the expenditure under this head being set off against 
the credit realised. 


68. The total output in cases of 100 .square feet was 34,980 in: 
1929, 35,200 in 1930 and 29,817 in 1931. In judging the effect of 
. variations in output on the works expemli- 
e^elTdiW duriu/^ie it is necessary to take into account the 

last three years explained, number of days for which the factory waS’ 
in oper-ation in each year. The total, 
number of working days in 1929 was 308, in 1930" 271 and in 1931, 
159, giving a daily output of n3-.5 cases in 1929, 130 cases in 1930 
and 187-5 in 1931 against a maximum daily capacity of 350 cases: 
per day. The increase in the daily output since 1929 explains to a 
large extent the reduction in the expenditure on power and fuel, 
since both the furirace atrd the machines were worked to greater 
capacity during the period of rvorking. A larger daily output 
also accounts for tlie reduction in the expemliture on works labour, 
the bulk of unskilled labour being employed at daily rates. The 
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reduction under supervision and office establishment in 19111 is 
entirely due to the retrenchment in the salaries of the staff and the 
reduction in 1930 as compared with 1929 was due to the larger out¬ 
put in 1930. The miscellaneous items which consist of stationery 
charges, rent, taxes and depreciation show a very considerable 
reduction in 1931 as compared with 1929. The reduction is mainly 
under depreciation which, is calculated only for the actual periods 
for which the factory worked, the period of working in 1931 being 
little more than half of that in 1929. The reduction in the expendi¬ 
ture on materials reflects to a large extent changes in prices. That 
under refractory materials is due to the fact that the Company are 
now able to make a considerable proportion of the refractories they 
require in the works. The only refractories now imported are a 
few clay blocks used in the tank furnai;e where wear and tear are 
most severe. These blocks made of Grossalnierode clay are imported 
from Germany. Furnace and drawing blocks (dehiteuses) are now 
made locally out of Indian fireclay from J ubbulpore whilst silica 
hricks are obtained from Kumaj-dhubi. The reduction under pack¬ 
ing is due to the increasing uSe of packing materials available locally 
in close proximity to the works. The only item which shows an 
increase in 1931 as compared with 1929 is selling expenses and this- 
is to he traced to the keener competition with imported sheet glass. 

69. We shall now attempt to estimate the extent to which these 
costs may be reduced in future. It is very doubtful whether any 
reductions c-an be niade in the cost of 
works'"coat future Reduction in the expenditure ou 

materials is possible in two ways—by 
economy in the consumption of materials and by reduction in their 
prices. ’ The latter depends on several uncertain factors, especially 
in the case of .soda ash, which for the time being is imported, and. 
since soda ash is the most expen.sive item among the main raw 
materials it i.s itnpossible to make any estimate of future costs. As 
regards the cpiantities of materials consumed, the level of consump¬ 
tion alreadv attained is such that it is hardly likely that any further 
economy may be achieved. According to the present pracdice of 
the works, assuming that only pure dry materials are used, the total 
weight of the materials used per ton of melted glass is 2,735 lb. 
made up as follows: — 

Sand 
Sod.^ ash 
Tamestone 
Saltcake 

2,735 

This gives a loss in melting of 18-0 per cent, of the total weight of 
materials and is the minimum whicli can be expected, for if the 
materials contain moisture, the quantities of materials used per 
tOir of glass will re(|uire to be increased in proportion to the moisture 
content. In addition loss of material by volatilisation in the fur- 


Lb. 

1,623 

519 

47] 

122 
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race, say 3 to 5 per cent., must be taken into account. It is obvious 
that neither the cost of raw materials nor that of packing can be 
reduced by reason of increase in output except to the extent that 
purchases in bulk may secure more favourable quotations from 
dealer.s. Thi.s, however, in the circumstances, is a negligible factor. 
The most important item under which reduction in ccist may he 
reasonably expected is power and fuel. The consumption of coal 
per ton of sheet glass in 1931 was 3-1 tons. It is admitted by the 
Compaiiv that this figure is too high and that with improved prac¬ 
tice and'larger production it can be brought down to 2 tons. Ac¬ 
cording to our information the consumption of coal in Belgian sheet 
glass works employing the saim^ machinery as at Bahjoi does not 
exceed 1-33 tons. ' This is coal of considerably superior calorific 
efficiency to Indian coal, and making allowance for this and other 
factors we think that a consumption of 2 tons may be regarded as 
iieing within the reach of an Indian factory. On this basis the cost 

of coal per 100 cases should emue down to in 1931 or 

Ks. 102. Some allowance, however, should be made for the 15 pei 
cent, increase in the freight on coal since January 15th. iTicludiug 
this, the future cost of coal per 100 cases may be taken as Us. ITo. 
As regards other items of expenditure, it is reasonable to assume 
that if output is increased .some reduction will be possible under 
each of them. Works laboui' includes a considerable complement 
of skilled and trained labour which must be kept in employment 
even in times of reduced output, the co.st of which wdien production 
is increased is .spread over a larger output. For the same reason, 
a greater reduction should occur under supervision and office estab¬ 
lishment. An increase of output might iiece.s.sitate the employment 
of a few additional hands for .supervision and clerical work; hut the 
extra cost of this establishment would certainly he less than the 
cost of the additional labour required nnd consequently there should 
ho a greater reduction of cost per unit of outT)ut under this head 
than under the head of labour. We think that if production is 
increased to the maximum capacity of the works or more than three 
times the annual output of 1931 ’ the followdug reductions on the 
1931 costs should l)e possible: — 

R.S. 

Works labour at 20 per cent.20'8 

Supervision and office est.abHshnient at 30 per cent, . 9-4 

The only other item under which cost may he reduced is ' Mis¬ 
cellaneous ’ which includes rent, taxes, stationery and postage, 
and depreciation. According to the usual practice of the Board we 
propose to consider depreciation separately under overhead charges. 
The audited figures for 1931 have not vet been published, hut we 
find from the profit and loss statement for 1930 that miscellaneous 
expenses including postage and stationery but exclndini): deprecia¬ 
tion amounted to approximately Bs. 8,000 wdiich on the output of 
1931 amounts to Bs. 27 per 100 cases. We ys.sunic the same ex¬ 
penditure for 1.931. An increase of output will involve no increase 
of rent or taxes, though there will be some increase in the cost of 
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postage ami statiouery. On tlie whole w'e consider it probable that 
on increased production there will be a saving of expenditure pei 
unit under this head of 40 per cent, or Ks. 10-8. The total works 
expenditure on full output per .100 cases may be estiinaterl as 
follows: — 


Table XXVIll. 


l?s. 

Works Expenditure, 1931 .... S30'7 

Deduct — 

Rs. 

Power and fuel.76-4 

Works labour ...... 20-8 

Supeivision and office establislunent . 9'4 

Miscellaneous, rent, taxes and postage . 10-8 

- 117.4 

Future expenditure. 733'3 


The Company have included dejireciatioxi in their statement of 
works expendiuire under the head ‘ Misiscllaneous ’. The total 
charges under miscellaneous in 1931 amount to lis. 54 per 100 cases. 
'We have taken lls. 27 as the miscellaneous expenditure in 1931 'f 
depreciation is omitted. Hence the future works expenditure ex¬ 
cluding depreeiutiou becomes lls. 733'3 less lls. 27 or lls. 700-3 pei 
100 cases. We regard a figure of Rs. 7 per case of 100 sq. ft. 
as a reasonable estimate of the work.s cost which may be attained 
on full output. 


Estimate of overhead 
charges and profit. 


70. In estimating the overhead charges of the factory, we prO' 
pose to take the present block account of the Company as a fair 
capitalisation. The capacity of the Com¬ 
pany’s works represents a reasonably 
economical unit for a sheet glass factory. A 
sheet glass works employing four Fourcault machines fed by a 
regenerative tank furnace and having a combined capacity of 350 
cases of 100 square feet per day may be regarded as a factory o.f 
normal equipTnent and capaidty. T'ho block value of the Com¬ 
pany’s sheet glass plant including land, buildings, plant and 
machinery stood at Es. (i-95 lakhs on December 31, 1930. The 
plant and machinery were bought and erected as recently as 1928. 
We do not believe that a factory of the same equipment and capa¬ 
city could now be installed at a lower cost. The Income Tax rates 
of depreciation are stated to be 2^ per cent, on buildings and lO- 
per cent, on machinery and furnace. We think that a higher rate 
of depreciation should he allowed on the furnace, which we propose 
to fix at 20 per cent. Calculating at these rates we get a total 
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depreciation of Its, 00,000* which on a full capacity of 116,240 
cases a year worts out at Its. 0-57 per case of 100 sq. ft. The 
amount of working capital required may he taken as the equivalent 
of half the year's works expenditure on which interest at 7^ per 
cent, will amount to Its. 0-26 per 100 sq. ft. The works have 
a managing agent but all charges on this account are included 
under supervision and office establishment in the works expendi¬ 
ture. Profit at 10 per cent, on the capital divided by the maxi¬ 
mum output will work out at Es. 0-60 per 100 sq. ft. The. 
fair selling price on full output will then stand as follows: — 



Per 100 .sq. ft. 


Rs. 

Works cost ..... 

7-00 

.Bepreciation .... 

0-57 

Interest on working capital 

0-26 

Profit ... . 

0-60 


8-43 


71. It is now necessary to examine how far on these figures the 
industry will be able eventually to dispense with protection. The 
Allegation that pre- current price fvt Calcutta of sheet glass cor- 
sent price of imported responding approximately in weight and 
sheet glass is uneconoiiii- eize to the glass manufactured at Jlahjoi is 
Es. 6-4 c.i.f. per 100 sq. ft. At this 
price it is obvious that even on full production and with a revenue 
duty as high as 25 per cent, and the present advantage on exchange, 
Indian sheet glass will he unable to comiiete with imported glass. 
It would appear, therefore, that no case for protection could be 
established in the light of the third condition laid down hy the 
Fiscal Commission. It is however contended by the Company that 
the price charged for sheet glass imported into India from Belgium, 
which is the principal countiy of supply, does not coyer all manu¬ 
facturing charges and that the goods should therefore he regarded 
as being dumped. Belgian sheet glass imported into India is 
described by the. trade as being of fourtli quality, representing the 
cheapest variety of sheet glass exported. This, it is argued, is 
generally sold at a price which covers only material and labour 
and other direct charges. We have been at some pains to examine 

Rs. 

*MacIiinei‘y—Its. .0,.32,485 ."it 10 per cent. . . 53,248 

Furnace—Rs. 50,000 at 20 per cent, , . . 10,000 

Buildings—Rs. 1,12,480 at 2i per cent, . . . 2.812 


06,060 
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this statement since in onr opinion the third condition of the 
Commission cannot bo held to cover cases where the inability ot tlie 
Indian industry to meet foreign competition without protection is 
due to the fact that such competition is unfair competition. 


73. The following 
of Belgian factories 

Cost of manuEactiiriiig 
theel glass in Belgium '.n 
W26 


figures relating to the manufacturing costs 
employing the h’ourcault process have been 
given for the year 1926*. The figures are 
in German curreucy (Rpf) per sq. metre. 


Table XXIX. 


Raw materials ........ 16- ( 

Fuel .20-1 

Other materials ........ 20-9 

Wages and salaries ....... 25-0 

Amortisation and other expenses .... 17-5 

Overhead charges. 


104'0 


The fir.st four items which coi'cr materials of all kinds, wages and 
salaries, and fuel amount to Rpf. 82-7 per sq. metre which at 
gold parity of exchange is equivalent to 7-85 shillings per 100 
sq. ft. The total cost as given above, namely, Bpf. 104 per 

sq. metro i.s equivalent at par of exchange to 9-87 shillings per 

100 sq. ft. This covers all charges including depreciation 
and transport to Antwerp. It does not however cover interest on 
capital or profit and it is doubtful if it includes selling expenses. 
The ligure.s are for sheet glass of average thicjkness corresponding 
approximately to Indian sheet glass. The wholesale market price 
in Calc.utta in 1927 was Bs. 7-12-0 per 100 sq. ft. Exclud¬ 
ing dealer’s commission this gives a landed duty paid price of 

Bs. 7-8-0 or taking duty at 15 per cent., a c.i.f. price of Bs. 0-52 

equivalent to 9'78 shillings; this is lower than the works cost plus 
depreciation as given above. The freight on sheet glass from Ant¬ 
werp to Indian ports in September last was 25 shillings per 1015 
kilos on the usual Conference terms. Allowing for primage and 
deferred rebate and assuming the weight of packing to he about 
l/7th the gross weight, we arrive at a figure of 1-23 shillings per 
100 sq. ft. of 16 oz. glass. Assuming that freight rates have not 
changed since 1927, we g-et a price of 8-55 shillings f.o.h. Antwerp 
This is 0-70 shillings above the cost of materials, fuel and labour 
hut 1-32 shillings less than works cost plus depreciation excluding 
interest and profit. 

* “ Bio Deutsche Glasindustrie ” Verlegt bei G . S. Mitter und Sohn,, 
Berlin. 1931, Table 44, p. 63. 
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73. We have been placed in possession of more recent informa¬ 
tion regardinfr Belgian costs wbicli we have good reason to regard 
as fairly representing the present level of 
Belgium ^ Belgian factoi^r employing the 

Fonrcanlt process. The figures are given in 
sterling (shillings) at par of exchange per 100 .sq. ft. 


Table XXX. 


Raw materi.als 

Refractories 

Labour 

Fuel and Power 
Management and Office 
Packing 

Repairs and depreciation 


Shillings. 

1-50 

0-06 

1-90 

1-39 

0-16 

1-53 

117 

7-71 


The wholesale market price in Calcutta early in 1931 was "Rs. (5-4-0 
per case of 100 sq. ft. Excluding dealer’s c.ommission, this corres¬ 
ponds to a duty paid price of 9 shillings. Taking duty at Id per 
■cent., this gives a c.i.f. price of 7-82 shillings, if we assume 
freight at 1'23 shillings, we get a price f.o.h. Antwerp of 6'59 
shillings. Tt will be seen that as in 1927 the f.o.b. price is slightly 
higher than the cost of materials, fuel and labour including pack¬ 
ing hut considerably less than the total works expenditure plus 
depreciation excluding interest and profit. 

74. Although we claim no finality for the figures on which this 
examination of Belgian costs is based, we are convinced that the 
, figures justify the coiicln.sion that the sheet 

fuslifieT""' imported into India is sold at a price 

with which it would be unfair to compare 
Indian costs for the purpose of determining the claim to protection. 
We propose therefore to base our examination of the case for pro¬ 
tection on a comparison of the Indian costs with those of Belgium 
as far as these can he approximately determined. If we take the 
Belgian costs of 192(5 as the basis of comparison, we get a c.i.f. 
price at Indian porta for Belgian sheet of 9-87 plus T23 shillings^ 
ll-lO shillings equivalent (o Bs. 7-40 per lOO sq. ft. The future 
costs we liave estimated for the Indian factory excluding interest 
on working capital and profit is Bs, 7-57. This includes selling 
expenses at Its. 0-30 for which it is doubtful if provision is made in 
ihc Belgian costs for 192(5, On (heso fio-ure.s (he Indian costs ap¬ 
proximate so closely to the Belgian that it is clear that the industry 
would he able eventually to dispense with protection. The position 
of the Indian industry appears less favourable if we take the Bel¬ 
gian costs for 19.31 for the purpose of comparison. On the,sc; costs 
(he c.i.f. price of Belgian sheet i,s 7-71 plus 1-23 8-94 shillings or 

Bs. 5-9(5 asrainst a cone,spending Indian price of Bs. 7'57. The 
Indian pricce is, therefore, higher by Bs. 1-61 a case so that the 
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Indian nianufa(;tia’er will not be aide to compete withont a 27 per 
cent. duty. Tt does not therefore appear at first sight that the 
Indian industry will eventually he able to di8pen.se with protection. 
But the gap is not really so wide as it appears, in the iirst place, 
the Belgian price does not include any allowance for landing oi 
selling charges. This allowance at Re. 0-05 per case for landing 
charges and Re. 0-30 for selling charges would bring the Belgian 
price up to Rs. 6"31 a case. Secondly, the sheet glass manu¬ 
factured at Bahjoi is slightly heavier than the average size for whic}» 
the Belgian costs have been calculated. The Belgian glas.s weighs 
16 oz. a sq. ft. while the average weight of the Indian glass is 
about 171 oz. hut the price obtained by the Indian manufacturer is 
determined by the price o,f imported glass weighing 16 oz. The 
greater weight of the Indian sheet glass represents additional 
materials c.o,sting about 4 annas per 100 sq. ft. This disability 
,'^bould disappear os skill in jiroduction at Bahjoi increases. Thus 
for the purpose of strict comparison, the Indian costs should he 
reduced by Re. 0-25 to Rs. 7-32 a ca.se. There is still another 
factor for which allowance should he made in the Indian cost before 
a comparison is made with Belgian. The import duty at 25 per 
cent, nil soda ash and other material,•; add.s ahout Re. 0-50 a case 
to iiie Indian cost. The import duty on soda ash in Belgium 
generally amounts at par of exchange to less than 4 pies per cwt." 
whereas the Indian duty is nearly Rs. 1-S-O per cwt. This is 
obviously an unfair luiiidicap on the Indian industry. If the. 
Indian and Belgian costs arc adjusted with reference to these 


factors, the resulting ]iosition will be as follows 



Table XXXI. 


Its. 

Indian Fair Scdliiyg Price . ■ . . 


7‘57 

Deduct — 

Its. 


Additional cost of material 

0-25 


Duty on soda ash, etc. .... 

0-60 

0-76 

Nott 


e-82 



Rs. 

Belgian o.i.f. price. 


5-96 

Add— 

Ha. 


Landing charges , - . . 

Selling expenses .... 

005 

0-30 

0-35 

Nett 


0 31 


* The Belgian tarift contains a maximum duty equivalent to. 15 pies per 
cwt. and a minimum equivalent to less than 4 pics, the latter being generally 
the effective rate. 
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On these figures the Indian industry will he able to hpld its own 
with a revenue duty of 8 per cent. 


75. The results of the foregoing examination may be summarised 
as follows. At the current prices at which sheet glass is imported 
from Belgium, it is doubtful if the Indian 
Oonditions of the Fiscal industry will be able eventually to dispense 
Commission satis e with protection. But as we have seen, these 

prices do not include certain charges for %vhich we have made 
allowance in the future fair selling price estimated for the Indian 
industry. The two prices, therefore, are not strictly comparable, 
and no proper judgment regarding the claim to protection can be 
based on them. If provision is made in the import price for all 
charges included in tlie Indian fair .selling ])rice, it appears prob¬ 
able that the landed duty free price will enable the Indian sheet 
glass industry to compete ultimately with little or no protection. 
The sheet glass industry in Europe depends on a large export 
market for the bulk of its sales, and ihis enables the manufacturer 


to charge rlillerent prices in different markets according to local 
conditions. In glass as in other commodities, India is pre-eminently 
a cheap market in which it is often worth while for the European 
manufacturer to sell such of his goods as are not of standard quality 
at prices which cover little more than his direct charges. Eor the 
realisation of overhead charges and the return on capital, he depends 
largely on sales of good (jnalilv ware in olhtir markets where there 
is a steady demand for it. On the other hand, the Indian sheet 
glass industry at the present stage is confined to the home market 
for its sales and is omiged to sell all its output at the low prices 
at which imported .sheet glass is sold. In judging the permamuit 
prospects of the Indian industry, it would be bnrdly reasonable to 
base our conclusions on prices deteiunined by sporadic competition 
of this character. It is for this reason that we have preferred to 
examine the claim to protection on a comparison of Indian costs 


with those of Belgium. .Judged by this .standard, there appenivS to 
be a rea.sonable probability of the Indian industiw being able ulti¬ 
mately to face foreign competition without fho aid of j)rotectioii. 
"VYo thetrofore hold that the conditions laid down bv the Fiscal 


Commission are substantially satisfied in this case. 

76. The progress made by the factory during the three years of 
T) c T j- „ If.'’ working raav be judged from the follow- 

Progress of ino Indiar) • n ^ ' .1 r % v 

sheet p;1;lss indiifbtvy satis- TT^Hres ! 

factoiy. 


Tatulk XXXII. 
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Tke percentage of efficiency based on tlie ontpnt per machine ai 
■compared "with its maximum capacity is as follows; 


1929 

1930 

1931 


43-0 

49-3 

53-3 


It is interesting to compare these figures with those attained by the 
<jerman sheet glass industry* emjdoyiug the same process in the 
first three years since the commencoment of manufacture— 


Ist year 
2nd year 
3i'd year 


28-8 

59-2 

76-5 


fair selling 
price during the period 
■ of protection. 


'Considering the unfair competition to which the Indian indiistry 
has been exposed and the difficulties experienced in training skuled 
lahoiir in India, we think that the beginning made by the sheet 
^lass industry in India should on the whole be regarded as satis¬ 
factory. 

77. In calculating the measure of protection required by tbe 
industry, we cou^ide;' that a reasonable estimate of the average 
annual output which may be attainable dur- 
Average fair selling period of protection is 75,000 boxes 

„„ of'^lOO sq. ft. This amounts to about two- 

thirds of the maximum capacity of the plant 
and represents an arerage daily output of 225 boxes. e think 
that if pi otcadion is granted, a daily production on this scale should 
be attained throughout the year excluding holidays. Towards the 
end of the period there is no reason, assuming protection to be 
effective, why the factory should not ho in n po.sition to produce 
upwards of 90 per cent, of the maximum capacity. There is enough 
market in the enuntrv for the whole outjint and the lahour will by 
then have accjuired .sufficient skill and experience to approach full 
efficiency. If, at the begiiuiing, the annual output approximates 
to that of an average output representing two thirds of the 

total capacitv during the period of protection is obviously a fair 
estimate on which to base, the s<d)eme of pioteetiou. It may be 
assumed that the works expenditure during the period will be ap¬ 
proximately the average of the cost attained in 1981 and of the 
estimated cost on full oiitput. The works cost hi 1981 wa.s 
Es. 8'28 per 100 sq. ft. excluding depreciation and the cost esti¬ 
mated on full output is Es. 7. Accordingly we assume, an average 
works cost of E.s. 7-62 during the period of protection. On this 
expenditure interest at 75 ' per ceut. on working capital estimated 
at P) months expenditure is Es. fl-2!). We think that depreciation 
and profit should be calculated at rates corresponding to full out- 
prrt. This would leave the Company a .smaller profit than 10 per 
cent, at the beginning unless special efforts were made to aeeelerate 
])rodnction. A higher rate of depreciation and profit would not 
offer tbe same inducement for extending ontpnt and reducing co.sts. 


* Eie Eeutsche Glasindixstric, table 28, p. 40. 
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Ttie fair selling price which w’o estimate for the period of protecv 
tion is as follows: — 


Table XXXTTI. 


Per 100 aq. ft. 
R.s. 

Works costa ........ ^'62 

Depreciation.. 0-.57 

Interest on working capital ..... 0-29 

Profit ... 6'CO 

9-08 


78. The current price of imported Tlelgian sheet gdass corie.s- 
poiicliiig' to IiidiiiTi o'hi.ss is Its. 6-4-0 c.i.i. ('alcuita. lliis j.iri(.'e 
reflects tlio tempoi'arv rise in prices which 
Aieasure nt protection. brought about by the recent depre¬ 

ciation in rupee oxchauge and does not altord a suitalde basis for 
deterininiiig the protection, required in the long run by tlie iuuian 
industry. We propose therefore to ha-se our e.stiruate on the prices 
which prevailed earlier in 1931. The wholesale niarket price then 
was Ils. 6-4-0 which less 15 per cent, revenue dulv and dealer’s 
comrr,iissioiJ represents a c.i.f. price of Ks. rr‘79. The dibtienee 
hetween this price and the fair selling price estirnated by us is 
Rs. :h8(). We have estimated in paragraph 60 Unit as compared 
with Calcutta, the Pifihjoi factory has a, freight advantage on 
finished gla.sswaro of Es. 4-4-0 per ton of glass which amounts to 
Ks. 0-38 per fOO sq. ft. We do nol think that any deduction 
should lie .made fro.vn the measure of assi.<tance on tliis account. 
In tlje fir.st place, the figure represents only an approximate esti¬ 
mate and is based on assumyrtions which cannot be regarded as 
entirely accurate. Moreover, the freight from Jhihjoi to Calcutta 
on which this estimate is ha.sed is Es. 0-T4-() per niaund. llom.bay 
is however a larger distributing centre for sheet glass than (htlcutTa 
and tlie freight from Eahjoi to Bombay i.s fo annas per inaiind. 
An/ advantage obtained on sales in Calcutta will therefore be 
tieiitralised by sales in Bombay- Ma.king some allowance for the 
preiudioe in the market against Indian glassware generally, we 
propose that the measure of a.ssistanee .should he fi.xed at Es. 4 per 
1(10 .sq. ft. On the c.i.f. price we have assumed namely Es. 5-22 
protection at this rate is equivalent to a duty of 75. per eenl. It 
may he pointed out however that a cousiderahlc ]>roporUon of this 
is leully in the nature of an anti-dumping duly. If due allowance 
were made for interest on working capital and profit and for other 
les'itimate churncs in the import price, a duty at the rate proposed 
would not exceed 50 to 55 per cent, of the c.i.f. price. 

79. The Allahabad Olass Work.s, Naini, have applied for pro¬ 
tection for the manufacture of figured and ribbed glass for which 
• 11 , 1 kave installed the necessary plant and 

* machinery. The total capacity of the- 
^ ***■ figured glass plant nt the Alhihnhad Worka 




THE CASE I'OE PROTECTIOV AND PKOTOSALS I'OK ASSISTAECE. (i7 


is estiinatecl to be 10,000 to 20,000 sq. ft. per day. ibeie bas 
been no production of figAired and ribbed glass at tbe works since 
1927. The total output so far has been about 2.00,000 sri. ft. manu¬ 
factured in 1927, repreyentiug a fortnight's capacity. It is clear 
that no reliable estimate of the cost of niannfacturirig tliis class ot 
glassware can be formed on tbe results of a fortiiigbt s jiroduction 
four years ago. Figured glas.s is classified for (.unstoms |)UTposes 
under “ Sheet and Plate ”, and any duty propo.sod foi' plain sheet 
glass will apply therefore to figured and nhbed glas.s. If tbe 
Allahabad Glass Works are encouraged by tbe duty lyhich we have 
iiroposed to undertake production on a more economical scale and 
for a con tin nous period, it will be open to them to apply for a 
reconsideration of the duty if the rate now suggested is found to be 
inadequate. 

80. Plate glass i.s not at present manufactured in India. There 
is therefore no c.ase for protecting it, nor i.s there any information 

regarding the probable cost of mamifactur- 
PlAtc g ass. India on which if there were a case, 

'our proposals could be based. W^e understand that it would he 
-difficult for Customs purposes ti.> distinguish first class thick sheet, 
or polished sheet, from plate glass. For this reason wc propose 
that protection for .sheet glass should he granted in tbe form of a 
specific duty of Us. 4 per 100 sq, ft. and that the same duty should 
•apply to plate as w'ell as sheet. This duty in many cases will he 
considerably lower than the revenue duty on plate and in hardly 
any (uise will be higher. In order to prevent the loss of revenue 
which may result in case.s where the revenue duty is higher than 
the specific duhiu we recommend that the tariff relnfing to sheet 
and plate .should he fixed at Rs, 4 per 100 sq. ft. or the revenue 
duty, whichever is higher. 

81. Since there is only one factory producing sheet glass in 
India at present, we have considered the advisability of granting 

iirotection for .sheet glass in the form ol a 
Objections to bounties. however that the grant 

of a bounty is open to several objections. Tn the first place, it is 
im])ortant in the case of the glas.s industry, for reasons we have 
explained elsewhere, that protection should be guaranteed for a 
sufficiently long period to enable the industry to undertake the 
necessary improvements. Tf protection takc.s the form of a bounty, 
legislative and administrative con.siderations will render it impos¬ 
sible to grant protection for .so long a period^ as we have in view. 
Secondly, it is equally imjiortant that protection sliould he granted 
in <1 form whicli will induce the manufacturer to improve the 
quality of his product, a consideration which is of special urgency 
in the case of Indian glassware. If protection takes the fonn of a 
bounty, it will be almost impossible to provide, bv inspection or 
■otherwise, for the necessary improvement in quality. On the other 
hand, if protection takes the form of an inrport dutv and the maun 
farturer is obliged to sell In competition with the better cl.a.sses of 
imported glassware, it will provide a stimulus for impTovement in 
■quality since no protection (tan be realised except by s.ales in the 
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ordinary course of Imsiiiess. An import duty fiive.s- the juauufac- 
turer no more than a "ood start in the race. But a bounty, even 
where it is granted on production of invoices, by assuring- a safe- 
minitnum return reduces the incentive to progress. Thirdly, it 
should be mentioned that although there is onlj- one sheet glass 
factory at present, the Indian market is large enough foT- the 
erection of at least another factory. It is probable that this ma,v 
happen almost immediately and in that case an indeterminate addi¬ 
tional burden will be placed on the public revenues. 


(2) BUnsnware and Fre^ied ware. 

82. Blown glassware consisting chiefly of phials, bottles, globes, 
and chimneys is the. commonest class of glassware maunfactnred 
by Indian factories. Pressed glassware is 
Examination ba^ed on made in small but increasing tiuantities. 

Glass and Silicate Works. Hie principal manufacturers who have given 
evidence before us in .support of fbe claim 
for protecting the blownware industry are the Bengal Glass Works, 
the Calcutta Glass and Silicate Works, the Upper India Glass 
Works, Ambala, the Allahabad Gltiss Works and the Ogale Glass 
Works. The last mentioned works have also applied for the pro¬ 
tection of pi'essed ware. Tu all these works the varieties of articles 
produced are so numerous that it has been a matter of no little 
diflicuUy to determine the cost of manufacture per unit of each 
clas.s of glassware. Some of the factories, being under individual 
proprietorsfiip and therefore free from any obligation to publish 
audited statements of expenditure and receipts, maintain accounts 
in a form which makes the investigation of their costs for our 
purpose exceedingly difliimlt, if not impossible. An additional 
difBcuIty in the case of certain factories is that their location from 
the point of view of supply of raw materials and power oi- acces¬ 
sibility to the market is so unfavourable as to render their costs 
totally unrepresentative. Tu other cases the output i.s too small and 
the process of manufacture followed is uneconomical. In view of 
these difiiculties we propose to base our examination of the blown- 
ware industry on the costs of the Calcutta Glass and Silicate Works, 
which we regard in many respects as the most suitable for our pur¬ 
pose. Their average output during the [.'ast five years has been 
considerably above 1,000 tons a year, varying from 1,150 tons in 
1930 to 1,725 tons in 1926. The glass is melted in the works in a 
regenerative tank furnace in.stead of in crueuhles. And in 1930. 
the last year for which they have supplied us with statements nf 
expenditure, the output has been almost entirely confined to one 
class of glassware, namely medicine phial,s varying- in capaeitj^ from 
1 oz. to 8 oz. The works belong to a public, limited liability com¬ 
pany and publish audited statements of accounts. The location of 
the works is in Calcutta which, while not so advantageous in some 
respects as certain parts of Upper India, possesses very considerable 
advantages in other respects and is generally more favourable than, 
the location of factories in Western India. 
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83. TIio Company liave furnished us with statements of their 
expenditure at the works during the past five year.s. The lust year 
Works expenditure in ,l^ave been supplied ia 

1930. 1930. These are shown below; — 


T.ABr.E XXXIV. 

Total expenditure 
in 1930. 



Rs. 

A. 

p. 

Raw materials— 




(a) Sand .. 

8,850 

0 

0 

(6) Soda .ash. 

23,-380 

0 

0 

(t) Lime ....... 

3,616 

0 

0 

(d) Other materials including cullet . 

17,597 

4 

0 


63.443 

4 

0 

Work labour ...... 

71,401 

14 

0 

Power and fuel ...... 

36,6.50 

2 

6 

Supervision and office e.stablishinent . 

22,417 

3 

0 

Repairs . 

2,813 

11 

3 

P.icking ....... 

4,291 

8 

9 

Selling expenses ...... 

7,427 

9 

9 

Miscellaneous (stationery, rent, taxes, etc.. 




and interest on working capita!) 

26,034 12 

7 

Total 

2,24.480 

1 

10 


The total output of melted <rias,s during the year wa.s 1.150 tons. 
Since the loss by breakage in the works is approximately 20 per 
cent., the corresponding output of finished glass may be taken as 
920 tons. On this ouT])ut the average expenditure per ton of 
finished glass is as follows; — 


Table XXXV. 


Per ton of 
finished glass. 


Bs. 

Raw materials- - 

(a) Sand ......... 9-62 

(h) Soda ash ........ 25-41 

((?) Lime ......... 3-93 

(d) Other materials including cullet . .. . . 19-13 

Total . 58-09 

Works labour ........ 77-01 

Power and fuel ........ 39-84 

Supervision and office establishment .... 24-37 

Repairs ......... 3-06 

Packing . .4-66 

Selling expenses.8-07 

Miscellaneous inc-liidiiig interest ..... 28-30 


'Total . 244-00 
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From an oxamination of tlm Company’s works oxpeiidilure 
during' the past five years, we find that the average works cost per 
unit of glass has remained more or less stationary during the 
period in spite of a substantial reduction in output. This is very 
largely the result of drastic economies effected by the management 
in view of the severe competition from imported glassware. 

Eeduction in woi'ka ex- g/]. The output in terms of melted glass 
pendmae duriiiR the last follows: — 


1926 

1927 

1928 

1929 

1930 


Table XXXVI. 

Tons. 

.1,725 

. 1,650 

.1,300 

.1,325 

.1,160 


In spite of a decline in the total output of 33 per cent, there has 
been a substantial saving in several items of expendhure. The 
reductions per ton of glass in 1930 ns compared with 1926 are 
shown below'; —- 


Table XXXVII. 


Materials .... 
Works labour .... 
Power and fuel .... 
Supervi.siou and ofTicc establishment 
llepaii's ..... 

Packing ..... 

Selling expenses .... 
Miscellnneou.s .... 


Gain + 
Loss ■ ■ 
Per cent, 
■k 4 
9 

Nil 

Nil 

Nil 

H-40 

-i- 60 

-.30 


It will he seen that the Company have substantially reduced their 
expenditure on packing and selling mainly as the result of adopt¬ 
ing more economical methods of packing and distribution. Thejf 
have avoided incurring any increase in expenditure on supervi¬ 
sion, repairs and power and fuel. The reduction under materials 
is negligible and is. to he explained mainly by changes in prices. 
The cost of works labour although higher than in 1926 rvas slightly 
lower than in 1927. The principal increase, a.s is to ho expected, 
occurs under ‘ Miscellaneous ’ which includes standing charges 
that necessarily do not admit of reduction. 

85. The works possess three tank furnaces in working condition. 
There is also a fourth furnace which has however been left un¬ 
finished and cannot be operated at present, 
Equipmeiit, and nnrmal rpijp combined capacitv of the throe furnaces 
-capacity o t o wor s. stated by the Company to he 12 tons of 

•melted glass per day which assuming 330 working da^'s in the 
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year gives a maximum capacity of approximately 4,000 tons. At 
present the whole process of manufacture is performed by means 
of manual labour. The Company purchased a few years ago and 
still possess a bottle mailing machine of the O’Neill type and- 
engaged the services of a few skilled workmen from America to 
operate it. But on account of difficulties in connection with the 
retention of these men in the employment of the Company and 
also the lack of working finance, the machine was never brought 
inio operation. So long as the manufacture of glass is based: 
entirely on manual labour, it is reasonable to take the capacity 
of the works as being equivalent to the capacity for production 
of the tank furnaces provided a sufficient supply of skilled labour 
is for1 li.coming and the labour can be accommodated in the works, 
regard being had to the lay out of the furnaces. The output in 
1930 was less than a third of the total melting capacity. Taking 
into consideration the difficulty of increasing the skilled labour to 
iiie extent necessary ;i;or the full capacity of the tanks, we consider 
that normally the total capacity of the works should be fixed at 
2.500 tons a year. In estimating the future costs which may be 
ati.ained by the works, we propose to take 2,500 tons as the inaxi- 
innm outnut which may reasonably be expected on the present 
e;,]uipment and lay out. 

86. The works cost per ton of finished glass in 1930 has been 
set out in detail in paragraph 83. The expenditure on materials 
ill 111 is statement is based on the propor- 

( os!, of r(iii.«;na .s. tions actually employed by the works in the 
composition of their batch. We have been unable to obtain from 
the representatives of the Company who gave evidence before us 
the precise proportions of the various materials used by them. '.Mor 
are we satisfied that the proportions ordinarily employed in gla.ss 
works in India manufacturing blowiiware are the most suitable,. 
,h.aving regard to economy in working and to the quality of glass 
rirodticed. We propose, therefore, to base our estimate on the 
follow'ing proportions which we consider generally reasonable for 
bluw.uware— 


Tam,e XXXVIII. 


Per ton of 
molted glass. 



Cwt. 

Sand ....... 


. 16 

Soda .... . . 


. 5i 

Lime (burnt). 


■ 2i 

Other materials— 

lb. 


Saltpetre .. 

. 46 ') 


Manganese dioxide .... 

• ® ( 


Arsenious oxide . 

. 4 ) 



This statement represents the quantities of the various materials 
that would be reqizired per ton of glass if no cullet obtained in the 
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works were used. As a matter of fact the total percentage of 
breakage in the factory at present amounts to nearly 20 per cent.* 
We consider that -with more experience and better organisation 
this should he reduced to 10 per cent., which would still be in 
excess of the normal percentage in European factories. This 
bioken glass finds its way back into the furnace and therefore allow¬ 
ance shoud be made in estimating costs for the saving in materials 
which this represents. If no cullet were used, the cost of materials 
per ton of glass would be as followst: — 


Table XXXIX. 



Rs. 

Sand ...... 

. 14-29 

Soda ash ..... 

. 40-98 

Lime. 

. 613 

Other materials— 


Saltpetre .... 

. 2-26 

Manganese dioxide 

. 0-83 

Arsenious oxide 

. 0-75 


Total 65 24 


If it is assumed that the breakage will be 10 per cent, the cost 

per ton of melted glass should he raised by 10 per cent, in order 

to get the cost per ton of finished glass. This increase may be 

sot off against the corresponding reduction in cost on account of the 

use of feroken glass. On this basis Es. 65'24 may be taken as 

the cost of materials per ton of finished glass.i 

87. With regard to the other items in works expenditure it is 

necessarj" to consider how far an increase in output to 2,500 tons 

„ . , , will reduce costs. In the case of sheet plass 

Cost, above material. , t i- j> j ^ i 

we assumed a reduction, ot 2U per cent, under 

W'Orks labour on an increase coiTesponding to more than three times 
the enisling output. We assume here in view of a smaller propor¬ 
tionate increase a reduction of 15 per cent., i.e., from Es. TT-fil 
to Es. 65-97. Under power and fuel we consider as in the case 
of sheet glass that with reasonable economics in consumption and 


* Ttii.s refers to breakage which may be recovered as eullet and excludes 
the small proportion of wastage which cannot he recovered. 

t The costs shown in this Table are not comparable with the casts of 
matcri.sls as given in paragraph 83. Tho latter does not include the 
expenditure on materials obtained in the form of cullet in the works. A 
considerable ciuantity of broken gln.ss was also purchased by the works 
from outside. The materials thus obtained, if bought as such, would cost a 
groat deal more. Tn respect of supplies of broken gins.?, Calcutta is fiivour- 
ably situated but is not typical of the position of the Indian glass industry 
as a whole. 

+ The question of cullet was not raised in this form in our discussion 
of sheet glass. This is because the costs in that case wore based on the 
actual costs at Bahjoi in which allowance h.ad been made for the use of 
cullet. Hero wo are proceeding not on actual costs but the costs based on a 
sample composition. 
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with fuller and more continuous production, tank furnace operation 
should not ultimately require more than 2 tons of coal per ton of 
finished ware. Allowing for wastage in transit and the presence 
of unusable material and the recent increase in the freight on 
coal, we may take a price of Rs. 9-4-(l per ton of coal which yields 
a fuel cost of Rs. IS’bO. Tinder supervision and establishment we 
think a reduction of 20 per cent, should he possible, i.e., from 
Rs. 2106 in .1930 to Rs. 19-49. Tinder repairs, packing and selling 
eirpenses we do not think that the figures would admit of further 
reduction. But we think a reduction of 30 per cent, under mis¬ 
cellaneous should be easy to attain, i.e., from Rs. 28-30 to Rs. 19-80. 
With these reductions the costs above material will be as follows :— 


Tabi.e XL. 

-Works labour .... 
Power and fuel .... 
Supervision .-iiid office ostabli-shment 
-Repairs ..... 

Packing ..... 
Selling expenses .... 
Miscellaneous .... 


Rs. 

G5'97 

18- 50 

19- 49 
.T06 
4-66 
8-07 

19-80 

1S9-5.5 


The cost per ton of finished glass in 1930 was based on a breakage 
of 20 per cent. If breakage is reduced to 10 per cent, a (jorrespond- 
ing reduction should be made in the cost above materials except 
packing which will bring it down to Rs. 124-56* The necessary 
adjustment in the cost of materials has been already made. Hence 


tile 


total expenditure on full out})ut will be— 


Cost of materials 
Cost above materials 


Per ton of 
finisned rI.ibs. 

Rs, 

. 65-24 

. ]24-,56 


189-80 


88. Throughout these calculations we are assuming that whil'e 
the roeltino; will be done in a regenerative tank furnace, the manu- 
faeture of finished ware will be t-arried on 
Fair selling price uf |,y fiaiid. What adjustments should he made 
band-iimde glassware. labour were replaced by auto- 

matif-, maebinerv is a question which -wc reserve for later consi¬ 
deration. Meanwhile we shall attempt to determine what_ the 
future fiiir selling price, would he if manufac-ture were based entirely 
on manual labour. The block account of the Company at the 31st 
of Hecemhor 1930 was Rs. 1.73,104-10-3. The total amount of 
depreciation set aside was Rs. 2,14,498-10-0. The original hlock 

* This figure is arrived at b.v taking 8/9ths of Rs. 139-55 leas packing 
and thou adding the cost of packing to the resultant figure. 
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was tlms Es, 3,87j603-4-.3. Tlie plant arid buildings were niaiuly 
erected during the war and a very considerable reduction therefore 
should be made in the block value in arriving at the present re¬ 
placement cost. The Company suggest a reduction of 50 per cent, 
which we consider reasonable. The replacement cost is tlierefoie 
Es. 1,93,801-10-1. This how^ever includes the cost of the O’Neill 
machine which has never been worked and also the (!o.st of the 
unfinished furnace. Deducting the value of those two items, the 
nett replacement value may be estimated in round figures at 
Es. 1,50.000 distributed as follows; — 

Ks. 

nuildinga ........ 30,000 

Furnnees, kilns, etc. ....... 1,00,000 

Tools, irnpleinonts and other accessories . . . 20.000 

1,50,000 


T'hc total productive capacity of the furnaces at present is '1,000 
tons of melted glas.s. Since we have assumed a smaller n.iaximun; 
capacity, some reduction should be made in the capital cost of 
furuatios, say, to Es. 75,000 representing the cost of two furnace;-, 
with a (!ornliined capacity of 9 Ions a day, which will reduce the 
total replacement value to Es. 1,,?5,000. The land oii which the 
buildings are erected is leased land aud its value is tberefore 
ruiitted. The total depreciation on the block may be estimated 
as follows: — 

Rs. 

Riiildings Rs, 30,()(K) (g 2] jicr cent. . . , 750 

Furnaces Rs. 75,000 Cd 20 per cent. . . . 1.5,000 

Tools, itnplenlents .and other accessories Rfl. 20,000 (q) 

10 per cent.2,000 

17,750 

We have assumed a total output of 2,500 tons of melted gla.s.s 
or taking breakage at 10 per cent. 2,250 tons of finished wiare. 
Depreciation per ton of finished ware is therefore Es. 7-89. 
Interest on working capital has already been included in the works 
expenditure under the head ‘ Mi.scullaneous The managing 
agents receive no commission but are allowed Es. 750 a month 
tor olfico establishment charges which are included in the works 
expenditure and no further allowance therefore need be made 
under this bead. Profit at 10 per cent, amounts to Es. 12,500 
m- per ton. of finished ware Es. 5-55. The fair selling price is 


thus;-- 

Per tori of 
8ni.«licd gluss. 

Rr. 

Works cost .189'80 

Depreciation ........ 7'89 

Profit .6'55 


203-24 
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89. "We shall now proceed to e.stimale what the fair selling 
price would be if hand labonr were replaced by automatic 
machinery. We have assumed an output 

Fair selling price of qJ; 2,250 tons of finished glassware if hand 
machine-made glassware. i , • i i rra i i i 

iaiiour IS employed, inere would be a con¬ 
siderable increase in output if hand labour were replaced by 
machinery becaxise it does not appear to be possible to accommodate 
sulHiuent hand workers around the furnaces to work out their full 
capacity. Employing inaehiiies, a total production of 2,800 tons 
of finished glassware would bo a reasonable estimate. Two 0’^’’cill 
bottle making machines working three shifts a day would be 
sufficient for this output. The total labour cost per year on this 
equipment and output may be roughly estimated as follows : - 


Tabde XLT. 

Rs. 

3 skilled operators at Rs. 750 a month . . . 27,000 
6 Helpers at Rs. .50 a month ..... 3,COO 
6 Attendants for compressors, etc., at Rs. SO a month 3,600 
8 Men on furnaces at Rs. 60 a month . . . 4,800 
Extra labour . . . . . . . . 3,000 


42,000 


Taking the total output at 2.800 tons of finished ware, the labour 
cost works out at Its. If) per Ion, w’hich is about one-fourth of 
the labour cost on hand manufacture.* Although a smaller pro¬ 
portion of labonr cost on machine production as compared with 
hand j)roduction of bottles is in fact attained in other countries, 
we ponsider the proportion we have taken to be a reasonably safe 
figure under Indian conditions. As regards the cost of power 
and fuel, we think that the same cost as in band labonr should 
be taken. The increase in output will mean a considerable reduc¬ 
tion in the fuel cost per unit of output which however should be 
set off against the increased cost of power on machine production. 
There will also he some reduction as the result of increased pro¬ 
duction under ‘ Supervision ’ and more particularly under ‘ Mis¬ 
cellaneous ’. This again should he .set oh' against the higher cost 
of repairs in machine production. The total works expenditure 
on machine production per ton of finished ware will then be— 

Rs. 

On band production.189'80 

Less reduction in l.abourt ...... 43‘64 


14616 


Rs. 

* Works labour per ton of finished ware (hand labour)— 

At 20 per cent, breakage. 65 97 

.4.t 10 per cent, breakage (at 8/9ths) .... •58'64 

t Rs. 53-64 less Rs. 15-00^Rs. 4.3-64. 
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We consider that at current prices an O’Xeill macliiue with, feeder, 
conveyor, compressor and motor delivered and erected will cost 
approximately Rs. 40,000 at Calcutta. The capital expenditure 
On two machines will be Rs. 80,000. In addition, provision must 
be made for tools, feeder replacements and for moulds. Feeder 
parts wear rapidly and moulds tend to become obsolete. Under 
this heading we suggest a figure of Es. 30,000 with a depreciation 
of 20 per cent. We therefore fix the addition to the capital ex¬ 
penditure on account of machines at Rs. 1,10,000 and including 
Rs. 15,000 for additional building at Rs. 1,25,000. The total 
amount of depreciation on these figures will be— 

Table XLII. 

Ra. 

Building.?—Rs. ."10,000 plvs Rs. 1.5,000 at 2S per cent. 1,12-5 
Furn-acea—Rs. 7-5,000 @ 20 per cent. . . . 1.5,000 

Macliiiiorj- Rs. 80,000 (u, 10 per cent, and R.s. .lO.OOO 

(5 20 per cent.14.OCX) 

.50,12.5 



Il.-ind Labour. 

Machine. 


Rs. 

Rs. 

Total block 

. 1,25,000 

2,,30.000 

Depreciation 

17,750 

30,125 


Taking output on machine production at 2,80i) tons of finished 
ware, depreciation per ton is Rs. 10'7G.* Profit at 10 per cent, on 
the whole block is Rs. 23,000 which per ton of fiiii.slied glass 
amounts to Rs. 8'21. The fair selling price therefore is 

Per tiin of 
tiiriehcd glass. 


Rs. 

Works cost 146-16 

Depreciation ....... 1076 

Profit .3-21 

Total . 16.5-13 


90. It is now necessary to examine how far in accordance witli 
the figures we have estimated the Indian industry will he able 

Conditions of the Fiscal protectioi'i. The future 

Commission s.itisfied if fair selling price per ton on full output it 
manufacture is based on hand labour is employed is Rs. 203-24. 
machinery. rp|.|g Calcutta Glas.s and Silicate Works 

have confined their production in recent years mainly to dispensing 
phials of smaller sizes ranging from 1 oz. to 8 oz. in capacitv. In 
the year 1930, on the costs of which our examination is based, 

* Depreciation on sheet glass per 100 sq. ft. estimated by u.s on full 
output is Rs. -57. Taking about 13 cases to a ton this works out to- 
Rs. 10‘26 per ton of glass. 
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the production consisted almost entirely of these small size phials.- 
Ihe average Tveight of the phials manufactured in 1930 was 1 
ton per 40 gross. The future fair selling price based on hand 
labour is therefore Es. 0-08 per grass of phials. If machinery is 
employed we have estimated a fair price of Es. 165-13 a ton -svhich 
per gross of phials amounts to Es. 4-13. The Company have 
supplied us with the wholesale market prices of Japanese phials 
current in Calcutta in October 1931. They were as follows- — 


Tabt,e XLIII. 


Per gross. 


1 oz. dispensing plii-ols 

2 

3 St St 

4 )j ts 

® (I )1 

® !) I) 

The 4 oz. phial may be taken as typical of the whole class. The 
price of this size was Es, 5 per gross, which almost exactly corre¬ 
sponds to the arithmetical average of the prices of the various 
sizes as given in the statement. Taking dealers’ commission at 
4 annas per gross and the duty at 20 per cent, we get a price 
•without duty of Es. 3-96. It will be' seen that at this price 
machine made phials will eventually be able to compete without 
protection. As we point out later, the price realised by the 
Indian manufacturer is often considerably less than the import 
price. To the extent that this difference is due to inferior quality, 
the employment of up-to-date mechanical methods of production 
will go a long way towards removing it. Hand made phials, even 
at a cost corresponding to full output, will still require a duty 
of nearly 30 per cent. Actually the protection required will be 
higher than this because with hand production the difference in 
quality aud finish between Indian and imported glassware will he 
more ilifficult to remove. It appeals, therefore, tliat the ability of 
the industry to dispense with protection will depend on the extent 
to w^hich hand labour is replaced by automatic machinery. Unless 
costs are reduced on a much larger scale than we are able to foresee, 
the future of the hand industry in face of foreign competition 
must remain precarious. 


Rs. A. P. 
8 0 0 

3 12 0 

4 6 0 

5 0 0 

6 0 0 
7 8 0 


91. In estimating the measure of protection required, we must 
necessarily assume that during the period of protection the industry 
would make every effort to extend produc- 
Mensure of protect ion. matthinci^-. The scheme of protec¬ 

tion should, therefore, be so framed that the full benefit of pro¬ 
tection will not be realised unless machinery is employed, and 
that uneconomical methods of production are discontinued. We 
propose therefoT'o to base our recommendations on the assumption 
that at the end of the period of protection manufacture will lie 
carried on entirely by means of automatic machines for which we 
have made full allowance in our estimated costs, and that full 
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output will be attained. At tbe beginning oi the period we shall 
assume a works cost corresponding to the actual cost incurred in 
1980 and calculate depreciation and profit on the full output 
which may be attained on hand labour so as to encourage a rapid 
extension of production. On this basis tbe initial fair selling 
price will be: — 

Per ton of 
finished glasa. 


Rs. 

Works cost ........ 24400 

Dopi'eoiation , . . , . . . . 7’80 

Profit .5'55 


Tor-u, . 257-44 


At the end of the pjeriod the fair selling price would correspond 
to that estimated on full output based on machine production, 
namely, Its. 165-13. The average of these two prices—Es. 211-29 
—may be taken as the basis of tbe scheme of protection. At 40 
gross of phials to a ton, this corresponds to Es. 5-28 a gross. We 
have seen that the price of Japanese jphials of this class without 
duty is Es. 8-96. Since the principaf competitor in this line of 
glassware is Japan, we shall be justitied in basing our proposals 
on the price of Japanese ware. We have, however, received a 
great deni of evidence during this enquiry that the prices realised 
hy Indian manufacturers are considerably belo-w the prices of 
corresponding classes of imported glassware. This is partly to he 
ucconuted for by the genej-al prejudice against Indian goods based 
on their assumed inferiority. But it is partly due also to the- 
almost universal practice among Indian dealers, apart froju any 
consideration of quality, of offering lower prices for Indian made 
articles on the ground that they do not bear sea freight and other 
incidental charges borne by imported articlps. We find from an 
examination of the prices realised by Indian manufacturers of 
phials that they are generally lower than import prices by about a 
rupee per gross. With tbe introduction of more efficient and up- 
to-date methods of 2 )roduction and with better organisation among 
manufacturers, such as has been undertaken, for example, by the 
Ogale Glass Works, we have no doubt that a gz'eat deal of the 
existing prejudice against Indian glassw-are is hound to disappear, 
although some of it may still persist. If we assume that the 
present difference of a rupee j)er gross will be reduced eventually 
to a quarter of it, a figzire of about 10 annas jzer gross will represent 
the average difference between Indian and import prices during 
the period of protection. It. is necessary that allowance should 
be made for this difference in fixing the measure of protection. 
Otherwise the assistance granted to tlio industry will fall short of 
what it reqziires. Where the price realised by the Indian industry 
is lower than the import price, it is the former on which protection 
should be based, unless the difference is due entirely to inferior 
quality and inefficient methods of production. In the case of the 
glass industry it is clear from the e-vidence that a considerable 
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part of tlie difference is due to circumstances for wliicli tlie industry 
is not responsible, such as the influence of importing interests 
and the general prejudice against Indian made goods. Although 
at present there is a difference of nearly a rupee between the 
import price of phials and the price realised by the Indian manu¬ 
facturer, we propose to take into a(;count only 10 annas in deter¬ 
mining the measure of protection. The baliauce represents the 
extent to which on the average we think that the prejudice 
resulting’ from ineflicierit methods and inferior cpiality should 
disappear during the period of protection.* Deducting this we 
get an average realised pi-icc of Es. 3’34 per gross against a c.i.f. 
price of Es. 3'9b. On this basis the measure of protection required 
for phials is; — 

^ Hs. 

Average fair selling price ...... •>'2S 

Average realised price 3 *54 

Difference . 1’94 


This corresponds to 40’0 per cent, of the c.i.f. price. We consider 
that tbe measure of assistaiuje required should be fixed at 50 per 
cent, of the import ])Tice. Since the process of maimfacture of 
larger bottles is identical with that of phials, it is unnecessary to 
examine their costs separately. We propose that the same rate 
of protection should apply’ to bottles of all classes as w’ell as phials. 

(rlass of hlownware which is manu- 
lampware. We have henvever been unable 
to ascertain with any’ apj)roach to accuracy 
tlie (!()st of manufacture in Indian factories. 
The production of globes and chimneys is 
curried on in (;onj unction with several other 
classes of hlownware and in some cases with pressed ware. The 
accounts maintained in the factories are such that it is impossible to 


92. The 
fac'tured in 


other prindpal 
India is 


Cost of manufacturing 
globes and chimneys 
higher than bottles. 


distinguish the expenditure on each class of glassrvare made. We 
have, however, received sufficient evidence in the course of tlie 
enquii’y to justify the general conclusion that globes and chimneys 
shonld be afforded the same assistance as bottles and phials. It 
is more expensive to manufacture globes and chimneys than 
bottles. The most important difference consists in the much higher 
percentage of breakage in the factory in the case of globes and 
chimneys. The quantity of glass which is wasted in cracking off 
the ends in the mould constitutes a heavy’ item of expenditure in 
the manufacture of chimneys as compared with bottles and phials. 
Althongh in future the difference in wastage may he considerably 
loss than at present, it varies now from 35 to 50 per cent. More¬ 
over. chinuieys are more liable to be broken in the process of 
handling hv workmen in the factory, especiallv where the works 
are not well organised and the workmen are inexperiemred. There 
is again a higher proportion of breakage in the case of chimneys 

* The allowance for prejudice is luucli larger than in the case of sheet 
glass. This is because the sheet glass factory is better eqiiippe<l while the 
nualitv of imported sheet is generally the lowest. 
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in railway transit^ and where efforts are made to reduce this there 
is a corresponding increase in the cost of packing. Additional 
labour cost is also incurred in cutting and grinding chimneys which- 
is not necessary in the case of bottles. On the other hand, neck 
making is a process special to bottles and adds to the labour cost. 
But this is generally more than counterbalanced by the additional 
cost_ involved in cutting and grinding chiimieys. There is also a 
further factor w'hich makes chimne\''s more expensive to manu¬ 
facture. Bottles may now he made almost entirely by automatic 
machinery which, as we have seen, reduces the cost of production 
very considerably. But globes and chimneys are still made by 
baud and even in America where the use of automatic and semi¬ 
automatic machinery is most extensive about half the production 
is still based entirely on manual labour. A large difference in 
the cost of producing the two kinds of articles per weight of glass 
is therefore to be expected. It Is true that the freight on chimneys 
is somewhat higher since weight for weight they represent greater 
bulk and the packing is heavier and therefore to this extent import 
prices tend to he higher. On the other hand, Indian factories 
situated inland have for the same reason to htuir heavier railway 
freight to the ports where the largest markets are to be found. 

93. It is impossible on the data in our po.ss'ession to attempt an 
estimate of the relative costs of manufacturing chimneys and 
Measure of protection appears to US probable that 

for bottles applicable to fhe difference in the costs is roughly pro- 
other kinds of blown- portioiiate to the difference in the market 
ware and pressed ware. pj'ices of the two classes of articles where- 
they represent the same weight of glass. The price of globes and 
chimneys is generally higher, corresponding to the higher cost of 
manufacture. We therefore recommend that the measure of 
assistance which we have proposed for phials and bottles should be 
applied to globes and chimneys and to every other kind of blown 
glassware, calculated in each case oJ valorem. On the same line 
of reasoning we propose that the assistance should be extended also 
to pressed glassware of all kinds. There is, we think, good reason 
for suggesting that the manufacture of hlownware and of pressed 
ware, although they represent numerous varieties of articles, should! 
be regarded essentially as a .single branch of the glass industry in: 
India. The question of coal con.sumption which is vital to the 
industry depends on the provision of up to date furnaces of eco¬ 
nomical capacity and on the possibility of keeping the furnaces 
fully and continuously at work. It is therefore essential that the 
output of the factory should be sufficiently large to admit of the 
full use of such furnaces. Since the coat of glassware depends to 
a large extent on the cost of melting, any falling off in the output 
of one class of goods is bound to react on the cost of every other 
class manufactured in the works. The relatively limited demand 
for glassware in India and the long distances which divide the 
principal markets render specialised production difficult. As far 
as hand made articles are concerned, whether made by blowing or 
pressing, there is little advantage in factories attempting to- 
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specialise in particular lines of production. On tlie otlier hand, if 
difEerent line>s of production arc concentrated in the same factory, 
the resulting economy in the cost of melting will bring down the 
general level of costs. In the present circumstances it would be 
an advantage for Indian factories to arrange their production in 
such a manner that small orders for different kinds of glassware 
could be supplied without the main line of production being inter¬ 
rupted. It follows, therefore, that if protection is considered 
desirable for any particular kind of blown or pressed ware, it is 
necessary to extend it to the whole industry as otherwise protection 
will prove ineffective. 

94. The assistance we have proposed should be given in the 

form of an ad valorem duty. Specific duties arc generally a more 

_ ., ,, effective form of protection than ad valorem 

Specific duties unsuitable. i,- -i- 

duties. Hut since uie articles comprised in 

this group represent many varieties having different values, a 
tiniform specific duty will he clearly inapplicable. We recom¬ 
mend, therefore, that on all kinds of blown and pressed glassware- 
an ad valorem, duty of 50 per cent, should be levied. 

95. We have received a large number of representations from 
importers of excise and aerated water bottles objecting to the grant 

of protection to the manufacture of bottles. 
They complain that bottles made in India 
are unsatisfactory in respect of durability, 
appearance and uniformity of capacity and therefore are un-- 
suitable for use in the liipior and aerated water trades. In some of 
the representations received hy us it w'as stated by importers that 
excise departments in India objected to the use of Indian made 
bottles on the ground that the capacity of the bottles was not 
sufficiently uniform. We, therefore, addressed the Excise Gom- 
inissioners in the various provinces on the subject and the following 
are extracts from some of the replies received : — 

Bombay .—“ So far as the Bombay Excise Department is 
concerned there is no restriction on the use of bottles of 


Japanese or Indian manufacture on the ground of their 
capacity. For excise purposes it is immaterial whether 
Indian or imported bottles are used.” 

Central Provinces .—“ Uniformity of capacity is generally 
irrelevant for the bulk of bottling is in respect of 
country spirit which is sold bottled only in quantities 
of 3 drams or 6 drams (10 and 20 ounces respectively) 
so that the bottles are never filled, and nominally 11 or 
22 ounce bottles, even if not uniform, would leave a 
sufficient margin. In practice, the bottling contractors 
obtain their bottles locally or from Bombay and these 
are genei'ally used whisky or beer bottles, mostly of 
European manufacture, but Indian made bottles are also 
extensively used.” 


Bengal .—“ So far ns Bengal is eoncerned, the representations- 
from importers of glass bottles that bottles of Japanese 
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or Tudian Hianufacliire aro usually condemned by the 
Excise Commissioner is incorrect and no bottles, 
whetliei' Japanese or Indian or of other countries have 
been condemned by this Department in Bengal.” 

These replies apparently represent the practice obtaining in most 
of the provinces in India. 

96. We have ho wever received a letter from the Government of 
the Punjab Tvhich suggests that the practice in that province is 
different. With effect from April 1st, .1931, 

the^GoTernS of^he introduced in the Pun- 

Punjab. .jal> by wtijch ajJ Indian made foreign 

spirit and country spirit distilled in the 
Punjab and .sold for consumption in the province are to be bottled 
only in bottles bearing the words “ Punjab Excise ”, figures 
.showing the contents of the bottle, tlie name or mark of the manu¬ 
facturer of the bottle, and a line on the neck up to which the Lottie 
has to he filled in order to contain the proper cpiantity. It is stated 
that “ these bottles are machine made in Europe, and although the 
contents of each bottle cannot be guaranteed by the manufacturers 
to be absolutely accurate in each case, the process of manufaihiire 
is so efficient that on the average these bottles contain almost 
exactlv the quantity of spirit wbicli tbov purport to contain 
The Govcrrnneiit fmthev observe that “ in India there is no factory 
capable of producing bottles with sufficient accuracy to meet the 
recjuirenients of the Punjab Excise Department ”. It would 
appear that the innovation in the I'uiijnb was adopted from the 
practice in force in the Dniled Provinces with the addition of the 
requirement that a line should be moultled on the neck of the 
bottle. The Punjab Government have proposed, in view of these 
circumstances that bottles required for excise purposes should be 
exempted from any protective tariff which may be imposed until 
such time as accurate standardised bottles manufactured in India 
are on the market. Although the practice in tlu'. Ignited Ih’ovinces 
is apparently the same as in the Punjab, we have received no 
communication from the United Provinces Government on the suh- 
ject except an endorsement by the Excise Coiuniissiouer of the 
Province on a represeutalion from Messrs. Carew & Co., distillers, 
to the effect that any increase in the price of liquor to the consum¬ 
ers is likely to lead to illicit distillation and loss of Government 
re venue.* 


97. The lepresentatious referred to in the preceding paragraphs 
raise two questions regarding the grant of protection to the. manu- 
fav'ture of bottles. The first is whether the 

Objections to protection contention that there is no Indian factory 
for bottles not valid. -.i « lui -jj? 

capable ot producing bottles reijuired tor ex¬ 
cise purposes is correct, and the second whether the duty proposed 


* Since writinp; the above, we have liee.n infonnecl that the Government 
of the United Provijices “ ,are not in favour of the exclusion of liquor bottle.s 
from anv recommendation .affectins: protection of iiottle-jnaking tglas.s) 
industry in India, which the Tndinn Tariff Board may have under consider¬ 
ation ”. 
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by US incieu.s(; the pj'iee of liquor to such an extent as to lead< 
to illicit distillation. With regard to the first question, it may 
be pointed out that the possibility of luanufiieturing bottles with 
sufteieut accuracy in respect of capacity depends partly on the use 
of automatic machinery and partly on the provision of experienced 
and skilhul supervision in tlie worts. There are in India at present 
facdorics such as the Allahabad Glass Worlcs, Jiaini, which possess- 
bottle making- manhiiics of reasonable capacity and efficiency. If 
sufficient assistance is granted to the industry to make increased 
production possible and lor engaging adequate staff for supervision, 
we think it reasoiiahle to assume that bottles suitable for excise 
purposes caii be manufactured in India. We have carefully consi¬ 
dered the proposal made by the Punjab Government to exempt 
this class of bottles from the protective duty. We are, however,, 
unable to accept it on the ground tiiat such exemption will deprive 
the Indian industry of any incentive to manufacture high class 
bottles and will definitely (amfiiie it to the production of inferior 
classes of bottles. We think that if the glass industry as a whole 
is considered deserving of protection, it is unfair to the industry 
and iTiconsistent with the objocls of protection to confine it to the 
manufucluie of inferior goocl.s. So far as the difficulty in making- 
superior glassware is duo to the lack of adequate equipment and 
.staff, protection will help to remove it. The position would be 
different if it wore true, as some, importers have suggested, that the 
raw materials available in India are unsuitable tor the production 
of superior kinds of glassware. Wo have dist-ussed the question- 
of raw materials in detail in OJiapter II and we do not c.onsider 
that the defects of Indian materials are .sucJi a.s may not he removed 
by suitable treatment. As I'egards the effect of an increased duty 
on prices, it is only necessary to point out that at the current price 
of Its. i;5-2-9 per gross of pint botiles in India an increase in the 
dutv from 25 to 50 per cent, will raise the price by little more 
than a quartei- of an aiuia per bottle. The effect of this on the 
price of liquor will be uegligible. The case for exempting 
aerated water bottles wa.s argued before us by Mr. Meyer Nissim of 
Bombay who gave evidence on behalf of importers. The consider¬ 
ations which we have urged in the case, of excise bottles apply 
equally to acu’ated water bottles. Mr. Nissim in explaining his 
point of view before the Board made it clear that if suitable mate¬ 
rials (ould be found in India, he personally would not object to 
the grant of protection. We propo.se, that the rate of duty which 
we have recommended sho\ild apply to all classes of bottle.s includ¬ 
ing soda water bottles. 


98. We have 
Companies and from 


also received representations from two Dairy 
Messrs. C. & E. Morton (India), Limited, 
manufacturers of confectionery, objecting 
from grant of p7-otec.t.ion to the manufac- 

tiue of bottles. The former base their 
objection on the ground that natural advantages are lacking in 
India for the cstabli-shment of the glass industn". We have- 


Representations 
other infers of bottles. 
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examined the question of natural advantages in detail in another 
chapter and we are satisfied that the opposition to the claim for 
protection on this ground is not well founded. Messrs. Morton, 
Jjiinited, complain that the manufacture of confectionery in India 
has been already burdened by the protective duty on sugar and 
that an increased duty on glass bottles will therefore seriously 
handicap the industry. In view of the fact that there is at present 
a duty of .30 per cent, on imported confectionery and that the im¬ 
port price of confectionery is relatively high, we do nof think that 
the duty which we have proposed on bottles can be regarded by 
Indian manufacturers of confectionery as an unfair burden. It 
may also be pointed out that the Managing Agents of Messrs. Mor- 
toi.; Limited, are Messrs. Begg Sutherland and (Company, who re¬ 
present many of the largest manufacturers of sugar in India and 
were among the principal applicants for the grant of protection to 
the sugar industry. 


(3) Bangles, Beads and False Pearls. 

9f). The manufacture of bangles is at present carried on princi¬ 
pally at Firozahad in the United Provinces. Becently bangle 
factories have been started in other parts of 
Statements of costs the country of which one of the most im- 
fkcttirers''^ 'wangle miinu- is the factory in Calcutta belonging 

to Mr. P. M- 2^. Mehta. We have been 
supplied with full particulars regarding the method of manufac¬ 
ture and cost of production of bangles at Firozabad by the Glass 
and Bangles Industrial Association who represent most of the local 
manufacturers. Mr. Mehta’s factory has been in existence for little 
more than a year, and he has therefore been unable to send us a 
full statement of his actual costs for the period. He has however 
submitted a detailed estimate of his average weekly expenditure and 
output based on the year’s working. There are considerable 
discrepancies between his estimate and the statement of costs supplied 
by manufacturers at Firozabad. These partly reflect variations in 
methods of production and in local prices of raw materials and coal, 
but are mainly due to dift’erenees in the quality and class of bangles 
made, the methods of packing and the proportions in which bangles 
of various colours are manufactured. By comparing the two 
statements and making the necessary adjustments, it is possible to 
make a fairly close approximation to the normal cost of manu¬ 
facturing bangles in India. 

100. The bangles made by the Indian industry arc of various 
classes, of which the most important are (1) Reshini or Silky bangles, 
which are plain bangles made in different 
Classes r,f bangles colours aucl posscssiiig a bright, lustrous 
manufactiirerl. appearance, (2) Fancy bangles, which are 

also made in different colours and arc decorated with widely vary¬ 
ing artistic designs, (.3) Bough hnncles, which are heavy bangles of 
crude pattern lacking in finish and appearance and made by a 
primitive and uneconomical process. Of these the classes which 
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come into competition with imported bangles are reshmi and fancy 
bangles. The finer kinds of fancy bangles are generally imported 
from Czechoslovakia and command prices which vary enormously 
according to the kind of materials used, the decorative designs 
wrought on them and their size and weight. The hulk of 
the Indian production consist.s of reshmi bangles and in this the 
competitimi is principally with baughrs imported from Japan. In 
estimating the cost.s of the ludiaii industry we propose to base our 
examination on the cost of producing reshmi bangles, partly because 
they repi esent the hulk of the Indian output and partly also for the 
reason that they form a more homogenous product of which it is 
possible to make a mor(! accurate estimate of staudard costs. On the 
other haiul variations in the cost of manufacturing fancy bangles 
occur within such wide limits according to their design and quality 
that it would bn complefely misleading to estimate an average cost. 


101. The Olass and llangles Industrial Association, Firozabad, 
have supplied us with a .statement of costs'.incurred by a represent¬ 
ative factory in 1930 on an output of 7,500 
Future ouliiui of typi- uiaunds or approximately 275 toiis of finished 
cal facloiy. feshmi bilugles corresponding on a rough 

estimate to 350 tons of melted gla.ss. In the case of sheet glass or 
lilownware tbi.s output would generally be considered too small. 
The difference between bungles and (hose oilier kinds of glassware 
is (hat in ( he case of the latter the glass is melted most economically 
in a tank furnace which reduces coal consumption and increases the 
output. In the case of bangles however (he necessity of making 
(hem in a wdde, assortment of colours makes a tank furnace un¬ 
suitable. The melting of different batches for the production_ of 
different colours makes it nece.ssary to employ a pot furnace in which 
each batch can be melted in a separate crucible. The factory at 
Firozabad for which costs have been given has a .seven pot furnace, 
each pot having a caijacity of 7 niaunds. Making a reasonable 
allowance for breakage of pots and for the delay in refilling a pot 
after emptying and taking the average life of a pot as six weeks, 
a furnace of this capacity should produce from 10,000 to 12,000 
maunds of melted glass in’ a year or approximately 370 to 44(> tons. 
The factory in question produced in 1930 bangles corresponding to 
350 tons of melted glass. But of this, 75 tons wore block glass 
purchased from other factories so that the output of glass melted 
from raw' ma(erials in the factory was only 275 tons during the year. 
Although in view' of the employment of pot furnaces in bangle fac¬ 
tories a smaller output may be taken as .a reasonable basis for an 
examination of costs than we have assumed in the case oi other 
kinds of glassware, yet rve think that the actTial output attained by 
the factory might have bee.n somew'hat larger. In estimating the 
cost which the industry mav be reasonably expected to attain, we 
propose to take an output of 400 tons of melted glass per anmiin. 
The proportion of breakage in the factory is now approximately 2 j 
per cent, in the case of reshmi bangles. With better organisation 
and more careful handling, this may be reduced to 15 per cent. 


GLASS 
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Ou tliis pi’oportioii of breakage 400 tons of melted glass would 
correspond to 340 tons of bangles. 

102. The largest item of expenditure in the manufacture of 
reshmi bangles is the cost of materials. The total cost of materials 

excluding crucibles, refractories and fuel as 
Diff<^rences in costs of given in the I’irojcabad statement is Jls 31,000 
* for an output of 350 tons of melted glass, in¬ 

cluding the materials used in making the block glass purchased 
during the year. On the estimate of weekly expenditure submitted 
by Mr, Mehta, the corresponding cost of materials for the same 
output works out at over a lakh and half of rupees. Some jiart of 
the difference is due to the different rates at which sand, soda and 
lime were purchased. But the largest difference is in the propor¬ 
tion of colouring materials used especially selenium and cadmium 
sulphide. These are expensive materials and are used chiefly in 
the manufacture of red bangles. The quantities are determined 
not merely h}’ the degree of hrilliancy and depth of colour to which 
the bangles are made hut also by the proportion of red bangles to 
the. total output. The representatives of the Glass and Bangles 
Industrial Assuciation admitted in their evidence that their bangles 
are inferior in appearance to imported bangles, while Mr. Mehta 
is endeavouring to manufacture bangles equal in quality and 
appearaiice to imported bangles for which he requires larger quan¬ 
tities of selenium and cadmium sulphide. We have also received 
some evidence that in certain markels such as Madras and the larger 
cities generally there is a greater demand for red bangles than in 
other markets. A manufacturer producing bangles for these 
markets would therefore, have to use bigger quantities of selenium 
and cadmium sulphide. In view of these variations in practice, we 
propose to frame onr estimate of the cost of materials on what we 
regard as a suitable cemposition for bangles of eadi colour and 
then to average the costs according to the proportioii.s in which 
bangles of various colours are generally sold in the country. 

103. The three colours which may be regarded as typical are 
Red, Yellow or Amber and Green. For bangles of good quality, 

comparable with imported reshmi bangles. 
Costs of compo-sitions the following Compositions stated in quan- 
for different colours. tities per ton of glass may be considered 
suitable: —■ 



Table XLIV. 

Bed il). 

Ih. 

Bs, 

Sand 

1,764 

14-08 

Soda ash . 

583 

38-71 

Slaked lime 

247 

6-00 

Selenium 

. . . . 26'.'; 

205-38 

Cadmium sulphide 

I7'5 

48-12 

Arsenious oxide 

17-6 

3-28 

315-57 
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Bed (2), 




lb. 

its. 

Sand 

* 

1,660 

13-24 

Ekida ash . 


664 

44-17 

Borax (ci’yst) 


133 

13-06 

Zinc oxide 


116 

20-97 

Slaked lime 


83 

200 

Selenium 


25 

193-75 

Cadmium sulphide 


25 

68-76 

Arseuious oxide 


25 

4-69 




360-63 


Amber. 

lb. 

Ws. 

Sand 


1,764 

14-08 

Eloda ash . 

. 

682 

38-71 

Slaked lime 


247 

6-00 

Sulphur 


26-5 

1-42 

Arsenious o.xide 

. 

17-5 

3-28 




63-49 


Green, 

lb. 

Rs. 

Sand 


1,764 

14-08 

Soda ash 

. 

682 

38-71 

Slaked lime 

. 

247 

6-00 

Potassium chromate 

. 

9 

9-00 

Copper oxide 

. 

9 

4-.50 

Arsenious oxido 

. 

17-5 

328 




76-67 


At ciiiTciit prices the costs work out a.s follows: — 


lied (1) 
Red (2) 


Average Red 

Amber 

(troon 


Per ton of glass. 


Rs. 

315-6 

360-6 

Rs. 

338-0 

• « • 

63-6 


76-6 


On the evidence we hove received we find that the proportions 
in which these colours are generally sidd in the country may be 
taken approximately as hO: 80: 20. On thetxi figures the weighted 
average cost of materials per ton of melted glass works out at 
Its. 203‘20. We have assumed that in future the breakage in the 
works will not exceed 15 per cent. This then will represent the 
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proportion of cullet whicli will l)c available for use. The cost per 
ton of glass uiaj* ttieiefore be vediioed in tliis proportion which will 
bring it down to lis. 172'70. 


104. In order to get the complete cost of materials in a pot fur¬ 
nace it is necessary to add the cost of crucibles. At Tirozabad the 

, , . , total expenditure in 1930 amounted to 

cost, of crucibles. 

lls. 150 as the cost of crucibles on the block glass purchased. This 
gives a cost of E,s. 2T4 per ton of melted glass. On Mr. Mehta’s 
estimates it amounts to Its. 5'92 per ton of glass. The main differ¬ 
ences are;—(1) Mr. Mehta uses impoi-fed crucibles which cost 
lis. 45 each, while at Eirozabad the crucibles are made locally and 
they cost generally Rs. 20 to Rs. 25 each, and (2) Mr. Mehta esti¬ 
mates the average life of a crucible us 1 month whereas at 
I'irozahad they claim two month.s and in some cases more. We 
think the cost should be estimated on the assumption that crucibles 
are locally made and that they have an average life of one and a 
half months. On these assumptions we arrive at a cost of Rs. 3’24 
per ton of melted glass. 

105. The cost of works labour at Eirozabad on the whole 
production in 1930 was Us. 25,000, to whiidi must be added about 

, , ,, Rs. 500 as the cost of labour on the block glass 

purchased. Ihis is equivalent to Rs. 72 85 
per ton of melted gla.ss. Mr. Mehta’s estimate of expenditure on 
labour for 60,000 dozen pairs wbieh represents his output for 6 days 
is Rs. 1,406-4-0. lie cab ulates that the quantity of glass required 
for a dozen pairs is 4 oz. On this ratio, the cost of labour per ton 
of glass is Rs. 210. The rates of wages in Oalcntta, as we have 
pointed out in the section on sheet glass, are at least double those 
prevailing in upcountry towns in the United Eroviucos. Apart 
from this, two Japanese opeiatois aie employed by Mr. Mehta at 
a monthly salary of Rs. 300 per mensem exclusive of hoard and 
lodging which on the present output amounts approximately to 
Rs. 35 per ton of glass. There are no imported labourers at 
Eirozabad where all the skilled w'ork is done by hereditary classes 
of bangle makers. The existence of these hereditary skilled work¬ 
ers is one of the principal advantages which Eirozabad possesses as 
a bangle making centre. Considering the fact that the bulk of 
the Indian production is (rentrod at Eirozabad and that it possesses 
a largo supply of telatively .skilled labour, we propose to base our 
estimate on the Eirozabad costs. Since the labour is remuuerhted 
almost entirely by pieeework, it is doubtful if an increase in output 
will reduce the cost per unit of glass. C)n the other band, wc found 
during our visit to Eirozabad that conditions of labour are far from 
sati.sfuctory and we think' Ibat if protoetioii is granted to the bangle 
industry, eirorts should be made by the (xlass and Bangles Indus¬ 
trial Association to imjirovo them in respect of rales of w’agiis aJid 
the provision imuh? for .sniialdc conditions of w'ork in ibe factories 
and for the comfoi-t and welfaie of workmen. The attention of the 
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Associatiou whose representatives appeared to be alive to this fact 
should be directed iinuiediately to this aspect of the industry. 
Taking this into consideration we propose to fix the future cost of 
labour at Us. 100 per ton of glass. 

106. The total cost of power and fuel at h'irozabad on an outjint 
of 850 tons of melted glass is g-iven as 11s. 10,000. Taking tbe price 

, of coal at Us. 12 a ton delivered at works or 
-ost o povvti aiic ue . 13-8 including wastage and other lovsses, 

the average consumption of coal in the whole process of manufacture 
calculated per ton of melted glass is 2‘11 tons. As has been pointed 
out, 75 tons out of the 350 tons u.sed in the. factory were bought in 
the form of block glass. The fuel consumed in originally melting 
this glass should strictly speaking be regarded as part of the coal 
consumption during the year. Taking this at a minimum of 1 ton 
of coal per ton of melted glass, we get an average consumption over 
the whole output of 2 32 tons of coal. Mr. Mehta gives a consump¬ 
tion of 2^ tons of c.oal per 5,400 Ih. of melted glass and in addition 
an expenditure of Its. 30 fur gas and electricity on tiie same (piantity 
of glass. Taking coal at Ks. 9-4 a toji, the expenditure on gas and 
electricity represents a coat consumption of 3 ’24 tons of coal giving 
a total of 5'74 tons for 5,400 Ih. of glass oi 2';i8 tons of coal per ton 
of glass which corresponds closely to tlie averagt' iigiiie at .F^’irozabad. 
The Firozabad figure however includes the coal expended on the 
block glass purchased. Ex<'ludiiig this, W(‘ get 2J tons of coal which 
may be la'gaidcd as pjobabh' the. best figaie attainable (.ui a j)Ot 
furnace. 4'he relatively small c(msuiiiption of (:oal at P^irozabad 
which this figure indicatc.s is partly due to the bigli proportion of 
soda ash used in the composition of the habdi. Glass containing a 
high proportion of soda is more qnicklv melted and therefore i!Ou- 
sumes less coal. But the quality of the glass .suffers thereby; it is 
mechanically weaker and less dnralde. In the compositions which 
we have adopted, we have allowed a smalle)’ proportion of soda ash 
than is customary at Firozabad. The i)roportion usually ado])ted at 
Firozabad is nearly 51) i)ei- cent, of the weight of sand, whereas it 
will be noticed that we liave j)roposed about one-third. Gouse- 
quently, it is necessary (o provide for a larger fuel consumption. 
We propose, therefore, to fix the comsumplion of coal at 3 tons per 
ton of glass. Making allowance tor wastage, etc., in transit and 
for the recent increase in railway fjeight, wo estimate the cost at 
lls. 44 per ton of melted glass, it appears to he the general practice 
at Firozabad to sell the cinders from the furnace for which theie is 
sufficient local demand. A deduction of its. 3 per ton of gla.s.s may 
be made on this account, leaving a neft cost of U.s. 41. 

107. Expenses of supervision and office establishment at Firoza- 
had amount to Rs. G'57 ])er ton of glass. Mr. Mehta’s estimate is 

Its, 33 which is far ton high and cannot be 

supervision .nid 

increase in output the 

.su])crvisi<in cliarges at Firozabad should come 
down to Rs. 6. The cost of inpaii-.s and .maintenance including 
vefractoiy materials is Rs. C’28 per ton of glass at Firozabad and 
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miscellaneous expenses Its. 5’71. Of these miscellaneous expenses 
may be reduced to its. 4'5 with increase in output. 

108. The cost shown lu the h'irojiabad statement under ‘ Pack¬ 
ing ’ is only lls. 6'7 per ton of glass. The usual practice of 

manuiacturei’s at h’irozabad is to string 

Cost of packing. bangles together and sell them unpacked 
in bunches. Impoided bangles are iuTariably packed in 
wrapping paper and cardboanl boxes bearing attractively designed 
labels and consequently fetch better prices in the marltet. In esti¬ 
mating the costs of the Indian industry as compared with the cost of 
imported bangles, it is necessary to make allowance for packing'. 
Mr. Mehta estimates the cost of packing including cardboard boxes, 
wrapping paper and labels and iucidental charges at 4-^ pies per 
dozen pairs of bangles. This figure is, we think, too high. \Ve 
found in the course of the M’atcn enquiry that in a medium sized 
factory at Bombay the cost of packing, including wooden cases, 
wrapping paper, labels and all labour charges amounted to about 
2 pies per dozen boxes of bait size matches, only hand labour being 
employed. This does not include the cost of cardboard but on tlie 
other hand, includes more labels and coviesponding labelling 
charges. We consider that an allowance of pies per box of dozen 
pairs of bangles would be ample. Assuming about 1)00 gross pairs 
of bangles to a ton of melted glass tins u’ould amount to Its. 140'fl2 
per ton of glass. 

109. Selling expenses are not shown in the T'irozabud statement. 
As the largest centre of bangle luanuiacture in India it is also the 

main centre of wholesale trade and maiiu- 

SBllmg e.vpcu.ses. facturers liud little dilficulty in disposing of 
their products. The necessity lor a selluig organisation in connec¬ 
tion with the works does not, tiierelore, appear to arrse. But the 
very low prices realised hy h'iiozahad manufacturers point to the 
conclusion that what is saved on selling arrangements is probably 
lost in the low realisatious. We think, in accordance with normal 
commercial practice, some allowance should be made on this 
account. A sum of Rs. lb* per ton of glass may be considered 
reasonable. 

110. We do not consider it necessary to make separate allowance 
for depreciation. It will be .seen that we have allowed lls. t)'28 per 

toil of glass for repairs and maintenance 
Oyeihead chai'ge.s and which on an Output of 400 tons amounts to 

about Rs. 2,500 a year. This represents the 
cost of a furnace and in addition leaves a margin for occasional 
renewal of refractory materials. This is sufficient both for ordinary 
current repairs auii foi depreciation against substantial replace¬ 
ments. There are no sepaiale muuagiug agimcy cliargos at Firoza- 
bad; these are included under supervision and office establishment. 
The tllass and Bangles Indvistiial Assoc.iatiou have estimated their 

* We have allowed about Ra. ti j>er ton /or sheet glass and Ra. 8 to 9 for 
blownware. Since tliei'o is more handling in bangles, Us. 15 is nob excessive 
in proportion. 
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capital requirements includiug tlxe.d and vvoi'king capital for a 
reshmi bangle factory equipped with one furnace of the ordinary 
Japanese typo as Es. 2f,(.)0(.) which we accept as a reasonable figure. 
Allowing interest at 10 per cent., this works out at Es. 5'25 per ton 
on an output of 400 tons. 

111. The fair selling price of reshmi 
Fair selling price. bangles (calculated per ton of melted glass is 
as follows: — 


Tarlk X LV. 

Es. 

Materials ........ 172-70 

Crucible.? 3-24 

Works labour.- 100-00 

Power aud fuel . 41-00 

Supervision and office e-stablishmcnt . . . 6-00 

Repairs and maintenance ..... 6-28 

MiscclLaneous . 4-50 

Packing ... . 140-62 

Selling expenses ....... 16-00 

Profit and interest ....... 5-26 


Totaij 494-59 

112. Eangles are sold in the market in dozens of pairs, and it is 
therefore necessary to determine the number of reshmi bangles which 
are ordiuaiilv represented by a ton of glass, 
a According tJ the Glass and Bangles Indus- 

' ' trial Association the weight of 40 toras or 

gross of pairs is one niauud. If bi'eakage in the works is taken at 
15 per cent., 40 gross of pairs will represent .1'17 maunds of molted 
glass. On this ratio, a ton of melted glass is equivalent to 930 gross 
of pairs of bangles. Mi'. Mcdita estimates that it requires 4 oz. of 
glass to make one dozen pairs. This corresponds to a proportion of 
747 gross to a ton of glass. It is obviously difficult to reach a 
definite conclusion on tlie point since the sizes and therefore the 
weights of bangles show a wide range of variation. At our request, 
the Department of Industries, Bombay, arranged for the weighing 
of reshmi bangles of representative sizes in the market and has 
found the weight of lakhs of pairs of bangles to be about a ton. 
Allowing for breakage at 1-5 per cent., this gives a proportion of 
iSiS5 gross to a ton of melted glass. We propose to take for our 
purpose 900 gross to a ton which is roughly intermediate between 
the Firozabad estimiite and that of the Department of Industries. 
On this pr(.iportiou, the fair selling price which we have estimatiHl 
per ton of glass works out at 8‘79 pies per dozen pairs. 

113. From recent quotations which we have received, we find 
that the price of reshmi bangles as commonly assorted for shipment 
to India in November last was 2’6 to 2'7 sen 
Pi ice 0 iiiiportei. i.mp; cs. ppj. flo 55 (,ii pairs f.o.b. Japanese poi-t; reshmi 

bangles of this class packed for shipment measure 7‘5 cubic feet per 
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CondiUons of tho Fis¬ 
cal Caiiimission salisfiod. 


504 dozen pairs. Aeoordiiig to our iiifonnation, freight from Japan 
is 10 yen per ton of 40 euhic feet less 10 per cent, deferred rebate. 
Incidental charges including iiiRiirance, etc., amount to 1‘8 yen per 
ton and landing charges to about 3 per cent, of the c.i.f. price. 
Taking the yen-rupee exchange at gold parity we arrive at a landed, 
duty free price of S'12 pies per donen pairs. It will be seen therefore 
that working on full output and assuining reasonable economies, the 
Indian industry would not re([uire assistance except to the extent 
of 8 per cent, of the imj)ort price. 

114. Although in (‘stimating future costs we have allowed for 
such economies as may reasonahly be attained under present condi¬ 
tions of Avorking, we think that there are 
further (‘conomie.s possible for ivliieh avc 
have made no provision in this estiinate. 

The manufacture of bangles is a branch of the glass industry in 
which there is consideiahle scope tor the employment of eimj/le 
semi-automatic macliinery, and the use of such appliances by in¬ 
creasing the rate of output will lead to a reduction in the unit cost 
of laliOLir. We have provided in our estinmte for an increase of 
30 per cent, in the labour charges incurred at yuesent at Firozahad 
in order to allow for a substantial imy)rovcnie.nt in labour conditions. 
An improvement in Ibe stains and working conditions of labour may 
be exyjected to lead to a t'uillier increase in the rate of output and 
a consequent rediudion in the cost per ujiit of glass. We have esti¬ 
mated a reduction in the pjopovtion of breakages in the factory to 
15 per cent. But we believe that if sufticienl cuie is taken, the 
reduction iriay be still greater. Tlie eltect of a smaller percentage 
of breakage will be to bring down expenditure under every item 
except material and packing. It may also be pointed out that on 
soda ash and colouring chemicals, which represent the bulk of the 
cost of materials, there is at ynesent a duty of 25 per cent, which 
represents nearly half a y>ie per dozen y)airs of bangles. If, there¬ 
fore, a reduction occurs in the general rate of import duty it will 
provide another suhslantial source, of saving. On these facts there 
can be no doubt that the iudustry will evenlAially be able to dispense 
with assistance. 

115. We have base.d our estimate of costs on an output of 400 
tons of melted glass. The total production of the factory in. 1930 

was approximately 350 tons, of which 275 
tons were melted in the factory and the rest 
was yrarchused in the form of block glass. 
The increase iu output. Avhich we liav'e estimated is so small in jAro- 
portiou to the outy)ut already attained that, there should he little 
difficulty in working up to it immediately. We think, therefore, 
that in determining the measure of protection the estimated costs 
should be taken as the criterion. There is one factor, however, for 
which allowance sliould be made. We have pointed out in dis¬ 
cussing hlownware that there is a. very cou.sidcrable prejudice in the 
market against most kinds of Indian gla.ssware. An examination 
of the prices realised by Indian bangle manufacturers shows a wide 
discrepancy between Indian and import ynices. It is always diffi-< 


Measiu'e 

protection. 


ail form of 
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-ceU to (leternune how far prejudice of this kind is bused on a de- 
monstrahle difference in quality and selling organisation and how 
far to other circumstances. It is, however, clear in the case of 
bangle.s manufactuved at I’irozabad that the proportions of soda 
and colouring' materials used, on which quality depends to a large 
extent, are. not the most suitable in comparison with iipported 
bangles and this is part of the, reason for the. existing prejudice 
against them. AVe have also pointed out that no expenses are in¬ 
curred at Firozahad on the provision of adequate selling arrange¬ 
ments and this is probably an additional reason for the low prices 
realised. A third fac.tor is that the barigle.s are placed on the market 
unpacked while imported bangle.vS are generally sold in attractive 
cardboard boxes. In our estimate of costs we have made due provi¬ 
sion for all these factors including a higher consumption of coal in 
view of the smaller proportion ol soda ash we have proposed and 
it is to be expected tliat to this extent Indian prices will show an 
improvement. The additions we have made to the Firozabad costs 
under these four heads may he summarised as follows: — 

Table XhYl. 


Per tou of glass. 


Firozabad 

costa. 

Estimated 

costs. 



Rs. 

Rs. 

Materials 

* • 

S'B-57 

172-70 

Power and fuel 

. . . 

28'48 

41-00 

Selling expenses . 
Packing 


5-71 

15-00 

140-62 



122-76 

369-32 


The extia. expenditure for which provision is made in our estimate 
is Es. 246'56 per ton of glass which is equivalent to 4’38 pies per 
dozen pairs of bangles, in the written replies .submitted by the 
(jlass and Bangles Industrial Association it was stated that the nett 
price realised for reshmi bangles was 5 annas per gross of pairs 
•equivalent to o pies per dozen pairs. In their oral evidence, how¬ 
ever, they stated that the price had since fallen by G pies per gross 
of pairs and may now be taken as 4Vpies per dozen pairs. It mav 
lie presumed that the fall in price has been due to the reeent drop 
in the exchange value of the yen, and that 4^ pies may be regarded 
as the Indian realised price equivalent to the current import price. 
The current c.i.f. price of reshmi bangles is ST2 pies which cor¬ 
responds to a duty paid price of 12’18 pies. The difference between 
the Indian price and the import price is therefore 7'68 pies. If 
we deduct from this the additional provision made for materials, 
coal, selling expenses and packing, there ig a balance of 3'30 pies 
which may be regarded as the nett disadvantage of the Indian 
industry in the market. Our estimate of the Indian fair selling 
price is 8-79 pies. Adding to this the disadvantage of the industry in 
the market we get a final price of 12'09 pies. The difference between 
this and the c.i.f. price is 3'97 pies which is approximately 50 per 
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ceat. of the c.i.f. price. We recommend that protection for the' 
handle industry should be given in the form of an ad valorem duty 
of 50 per cent. A specific duty is clearly inapplicable iji the case- 
of bangles which are imported in a large variety of sizes and classes 
differing widely in value. 

116. We have assumed throughout this discussion that the manu¬ 
facture of bangles will be based on the present type of direct fired 
pot furnace. It is generally recognised that 
Economies resiiltiiig recuperative pot furnace in which fuel is' 

live furnaces. applied in the form of gas and airangements 

are made for pre-heating the air retiuired to 
burn it, is more economical and yields glass of much better quality 
and appearance. We have, therefore, tried to estimate on the data 
available to us to what extent the Indian bangle industry may 
expect to benefit by the employment of recuperative furnaces. The 
principal advantage will consist in a reduction of fuel consumption. 
A seven pot direct fired furnace of the kind now in operation can bo 
replaced by a six pot recuperative furnace, each jjot with a capacity 
of 10 cwts., without 8 nbatantiail 5 - altering the layout of the factory. 
The coal consumption in operating the furnace on a reasonable com¬ 
putation will not exceed 15 tons a week or 800 tons a year. Assum¬ 
ing a working period of 10 months in the year and allowing for 
breakages of pots and other contingencies, the output of melted glass 
may be estimated at a little over 800 tons a j^ear. If provision is 
made for the additional coal consumed in the pot arch and in the 
conversion of glass into finished bangles, the quantity of coal con¬ 
sumed per ton of melted glass over the whole production will not 
be more than 2 tons. We have estimated a consumption of 3 tons of 
coal in the case of a direct fired pot furnace. Taking the effective 
cost of a ton of coal at Firozabad at Bs. 13-(S, this figure will repre¬ 
sent the saving in coal per ton of glass. In the case of the direct 
fired furnace we have assumed Bs. 3 per ton of glass as credit 
realised on account of the sale of cinders. As no cinders will bo 
available for sale from a recuperative furnace, the‘nett saving on 
coal may be estimated at Bs. 10-8 per ton of glass. The total output 
which we have assumed for a direct fired furnace i.s 400 tons which 
will he exactly doubled if a recuperative furnace is substituted. 
The cost under ‘ Supervision ’ and ‘ Miscellaneous ’ will on this 
account be reduced by about Bs. 3’50. We have allowed a cost of 
Bs. 3‘24 per tou of glass for crucibles iu a direct fired furnace. 
We do not think that the cost of crucibles per tou of glass in a 
recuperative furnace will exceed Be. 1. The average life of a 
cnrcible is much longer in a recuperative furnace. More frequent 
fillings are possible and the crucibles have a larger capacity. Under 
“ Bepairs and Maintenance ”, including depreciation, we have 
allowed Bs. 6'28 in the case of a direct fired furnace. The heavier 
outlay required for a recuperative furnace will increase the charges 
under this head. We estimate the cost of building and erecting a 
recuperative six pot frrmace at Bs. 30,000 and of a pot arch at 
Bs. 10,000. Taking depreciation on the furnace at 15 per cent, 
and on the pot arch at 10 per cent, and assuming an output of 800' 
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tons of glass, the depreciation per ton of glass works out at Rs. 6'87. 
Allowing for occasional renewal of refractory materials, the total 
charges under depreciation and current repairs may be taken at 
Rs. 7 50 per ton of glass. Profit and interest will also be higher. 
We estimated a total capital expenditure, including working capital 
of Rs. 21,000 for a factory working with a direct fired pot furnace. 
The corresponding ('.apital expenditure for a factory equipped with 
a recuperative pot furnace will be approximately Rs. 00,000. Profit 
at 10 per cent, on this with an output of 800 tons will work out at 
Rs. 7‘50 per ton of glass. The result of these calculations may be 
summarised as follows : — 


Table XI.VII. 

Per ton of glass. 



Direct fired. 

Recuperative. 


Bs. 

Rs. 

Power and fuel .... 

41-00 

30-50 

Supervision and miscellaneons 

10-50 

7-00 

Crucibles. 

3-24 

1-00 

Depreciation and repairs 

6-23 

7-50 

Profit and interest 

5-25 

7-50 

Total 

66-27 

53-50 


The nett advantage on expenditure is thus about Rs. 12'75 per ton 
of glass or Rs. 10,000 on the whole output in a recuperative furnace. 

117. The effect of recuperative pot furnaces in improving the 
quality and appearance of the glass is, however, of much greater 
„j,. , , ,■ importance to the bangle industry than the 

furnaces in improving reduction m woi’ks expenditure, iliedurabi- 
quality and appearancu lity of glass is affected to a large extent by 
the proportion of soda contained in it. 
A high proportion of soda renders the glass more brittle and consi¬ 
derably diminishes its durability. Bangle factories in India use an 
excessive proportion of soda in their compositions. This is neces¬ 
sitated partly by considerations of fuel economy but mainly by the 
limitations imposed by a direct fired furnace. The melting effi¬ 
ciency of a direct fired furnace is relatively low and the proportions 
in which the various raw materials are mixed have, therefore, to be 
adjusted to the low efficiency of the furnace. Since a large pro¬ 
portion of soda lias the effect of considerably lowering the melting 
point of the batch, manufacturers find it convenient to make softer 
glass in direct fired furnaces. We have no doubt that the prejudice 
which exists in the market against Indian made bangles is partially 
explained by tlie fact that the glass is less durable and breaks more 
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readily. In the case ol plain l)an“le.s the question of durahility, per¬ 
haps, is not so inipoitaiit as in the ea.se of decorated haiio-les of the 
more expensive varieties. The high prices at n'liich these are sold 
make it essential that the glass should he stronger and more durable. 
Tinless there i.s a decided improvement in the durability of the glass, 
the Indian bangle industry will not be in a position to capture the 
market for su])erior fancy bangles. It is, therefore, important that 
tlie furnaces operated by Indian bangle makers should have sufficient 
heating’ capacity to melt glass suitable for bangles of high quality. 
But it is not merely in improviiig the durability of glass but also in 
improving its appearance that a recuperative pot furnace will be 
found useful, (tlass made in open pots in a direct filed furnace tends 
to be dirty and sj>otted. A recujieiative furnace working on gas which 
IS a cleaner fuel than coal pioduces glass ot betler appearance, suit¬ 
able for the production of superior classes of bangles.) The improve¬ 
ment in the quality and ajipearance of bangles wlilcli the replace¬ 
ment of the existing direct hied furnaces niav be expected to bring 
about, will go a long way in removing the disadvantage against 
which Indian bangles have at present to contend in the marekt. In 
estimating the measure of protection we have assumed a nett dis¬ 
advantage of d'fiO pies per dozen pairs. Every reduction of a pie 
in this disadvantage will increase the earnings of tlie iriamitacturer 
by about Es. 55 per ton of glass. This represems in a factory with 
an output of 800 tons a total increase in the aggregate receipts of 
Es. 45,000 which is more than equivalent to the cost of a recupera¬ 
tive furnace and pot arch. We have little doubt tiiat for the further 
development and success of the bangle industry it is essential that 
inauutacturers should direct their attention to the adoption of im¬ 
proved and more up-to-date furnaces. 

118. Bangles are at present .subject to a rovonne duty of 50 per 
cent, ad 'valorem. The same duty is applicable also to beads ami 
false pearls. If our recommendation to im- 
Diity on bauK^es to be pose a protective duty of 50 per cent, on 
md'pfarls° bangles is accepted, we propose that the duty 

should he applied al.so to beads and false 
pearls. The articles aTC essentially similar in character and process 
of manufacture and there is no reason why Indian manutadurers 
of bangles should not undertake also the manufticture of beads and 
false pearls. As tar as wc are aware, there is at present only one 
factory in India which manufactures bends and false pearls. The 
factory is situated at Bombay and apparently depends on block glass 
imported from Japan for its principal material. Bombay is dis- 
advantageously situated in resjxud of sand and coal and flic cost of 
manufacture will therefore be higher than in other parts of India. 
W e consider that if protection is granted, bangle, factories will find 
it protitahle to manutacture beads and false pearls from glass made 
locally. There i.s at pre.sent a suh.sUmtial import in thi.s line of 
glassware amounting to over Es. 30 lakhs in 1929-30 and over Es. 15 
lakhs in 1930-31. If a protective duty is levied, it will provide a 
new outlet of considerable dimeusion.s for the Indian glass industry. 
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(4-) General Recommendations. 

1.19. The proposals for protective duties 
Siiimimiy of proposals, oiuhodied in this Chapter may he summar¬ 
ised as follows; — 

(i) Sheet and Plate glass including figured and rihhed glass— 
Rs. -4 per 100 sq. ft. or 25 per cent, ad valorem whichever 
is higher, 

(it) Bangles, beads and false pearls—50 per cent, ad valorem, 
(lii) Crlass and glassware of the kinds specified below—50 per 
cent, ad valorem. 

{a) Containers other than those rontaming merchandise 
yached according to ordinary trade ii.sage —bottles and 
phials of all descriptions including soda and other 
aerated water bottles; jars of all kinds including stop¬ 
pered jars. 

(b) lUvminating ware —chimneys; globes; shades; chande¬ 
liers; doiue.s; lamps wholly or partly made of glass. 

(o) Table and domestic ware —Tumblers and jugs; dishes; 
howls; plates; decanters; stands; vases; wine glasses; 
ink stands; paper weights; ash trays; pepper, salt and 
vinegar hottles. 

{d) Miscellaneous —Tiles—roofing and floor.* 

120. Tlie duties which we have proposed re].>resent in many (.'ases- 
a considerable addition to the cost of glassware used in India. The 
extra burden involved in our proposals is not. 
Burden ou the consumer, j^y^ygver, so exiHissive n.s to constitute a valid 

objection to the grant of protection. We are satisfied that in the 
great majoritv of eases if is not heavier than the hurdcii which may 
normally be expected from tlie application of protective proposals. 
In the case of sheet and j»late glass, the quantities used for ordinary 
buildin^r piii'poses in India a-Ce .so small tliat the additional cost in 
individual lases will be hardly perceptible, 11 we assume that in 
an ordinary residential building of the kind occupied by an average 
middle class family, about 500 square ieet of sheet gla.ss are used, 
the total duty jiayahle will be Bs. 20. The duty payable at the 
current rate i.s Rs. 71, .so that the additional burden in lespeid of the 
whole building will be not more than Rs. L2j-. The glass used in 
public buildings and by railways is largely plate glass or superior 
polished glass on which under our proposals there will be bardly 
anv increase in duty. Bangles, beads and false pearls are at pre¬ 
sent charged a duty of 50 per I'.ent. and our proposal, thovefoTe, in¬ 
volves no increase as far as these articLes are concerned. Even if 
we adopt for the juirpo.se of comparison the duty in force before the 
introduction of tlie recent surcharges, the addition in the duty 
payable ou ordinary liincls of bangles will not exceed 2 pies per 
dozen pairs, in the case of an article which is used for ornamental 

* Item (iii) id) would necossit.ste the insertion of the words “ Other that 
glass ” after ‘ tiles ’ in .Articde lOJd of the Slalntory Tariff Seliedule. 
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and decorative purposes, this cannot he regarded as excessive. As 
regards other kinds of glassrvare, the position may he illnstrated by 
file following typical eases: — 


Approximate increase in duty 

(1) Ordinary sized Dietz lantern globe 4 annas per dozen globes. 


(2) Ordinary sized Glass Jar (3 lb.) 

(3) Ordinary sized Tumbler 

't) Pint iiottle .... 
(r)) Ai-’i-iitod water bottles— 

(a) Codd’.s pattern (10 oz.) 
!h) CrovMi cork pattern (7 to 
oz.) 


14 anna per jar. 

. .r annas per dozen tumblers. 
. i anna per bottle. 

3 .anna per iiottle. 

10 

. 1 anna per bottle. 


We do not consider that the increase in duty in tliese cases will 
inflict any special hardship. Some of the articles included above 
such as aerated water bottles and jars, on which the duty appears to 
he higher, possess considerahle durability as compared with other 
glass containei'vS, Soda water botlle.s particularly of Codd’s pattern 
can be refilled many times over and consequently the actual duty- 
payable on them by the purchaser of aerated waters is a good deal 
lower than the figures above would indicate. 

121. Elsewhere in this Report we have pointed out the princijial 

directions in which the Indian glass industry stands in need of 

„ . , . „ , impi’ovement and the means bv which such 

Pprind of Protection. ■ ^ jm ± t ‘ < j. • 

improvement may be efteeted. An extensive 

reorganisation of the industry as regards medhods of production, 
equipment and financial resources is required. Suffioient. time must 
be afforded to the industry to make full use of the protection 
granted, so that the reorganisation which ive have in view may he 
completed. We think that in the eircmnstances of the glass indus¬ 
try a longer jieriod of proteetioii is required than the Board has 
generally recommended in other cases. We propose that the pro¬ 
tective (duties should remain in force for a perioci of ten years. A 
.shorter period than ten years will bo in.sufficient to create the neees.. 
sary confidence on the part of the investor in the future of the glass 
industry. 
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Supplementary Proposals. 


(1) Organization of Research and Trainmg. 

122. lu eliapter I ha^e given a brief account of the processes 
einployed in Indian glass factories at present. We have there 


Deffots ia present 
methods of working. 


stated that no consider that the Indian 
industry has made considerable progress in 
certain important respects. At the same 
time it is evident that there are several matters in respect of 
u-hi<h tlie present practice in many fa(!tories is susceptible of 
improvement. So far as the selec'tion and treatment of raw 
materials are concerned, we have made certain suggestions in 
Chapter 11, and as regards methods of manufacture we consider 
that the following points should commend themselves to manufac¬ 
turers tor their immediate attention. 

123. In their furnace design and practice most of the Indian 
glass factories are capable of con.siderable improvement. It is 
norv universally accepted that gas-lired 
Finrnce.s. furnaces are more efficient in every way 

Uian direct fired furnaces. Por the manufacture of lampware, 
pressed Avare and bottles, tank furnaces would undoubtedly be more 
economical than pot furnaces. For the manufacture of bangles, 
where glass of various colours is required, pot furnaces will have 
to he retained, hut the direct fired furnaces should be replaced by 
gas-fired recu].>erafive furnaces. The Japanese type of pot furnace 
generally einployed iu Indian faetorie,s is smaller in size compared 
with the' size of"the pots than the English type of furnace, whic.} 
ron.seqnently had a greater reserve of heat in its structure; it 
allowed of the pots being set further from the firebox; and the flues 
cat ried the flames round the front of the pots and maintained them 
at a more regular temperature. The greater reserve of heat in the 
English furnace permitted broken poUs to be removed and new pots 
set without reducing the temperature of the furnace so low that 
the working of glass had fo be stopped and other pots were cracked 
and broken. There is at present only one works in India in which 
pots five set while the furnace continue.s in operation; in all the 
otlier Avoi ks the common practice is to run the furnace till about 
half the pots are broken when it is put out and another started, 
the sound pots remaining in the furnace being sacrificed. This • 
happens in most cases about once a month when certain repairs are 
filwavs necessary. The constant putting out and reheating imposes 
excessive wear and tear upon the structure of the furnace and 
limits its working life to .six months, after wFich period it needs 
rebuilding. In consequence of the need for constant repairs on.'! 
rebuilding the structure of these furnaces is far less substantial 

( 99 ) 
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than that o£ the English tiirnace, which usuallj' worked for seven 
to ten y(!ars without inajoi' repairs, and they lose more heat by 
radiation, i'urther, the setting of pots close to the fire box causes 
exc,(^ssive heat at the back of the pot, while the arrangement of 
lines between the pots does not produce sufficient heat in front of 
tlieoi. Consequently the pots are subjected to excessive strain, 
and their average life in most of the works is less than a montli, 
while nowhere clo they last for three months. The rectangular pot 
furnace does not attain any higher degree of efficiency than those 
of circular shape. The gas-fired pot furnace is of an old conti¬ 
nental typo which is neither designed nor operated in the best 
manner; and it does not operate for more tiian one or two years 
before major repairs become necessary. The importance of infro- 
ducing better furnace design and practice cannot be overestimated. 
More efficient furnaces will enable the manufacturers to improve 
their glass compositions, reduce the proportion of soda ash—which 
as we have seen in the case of bangles particularly is far too high— 
and at the same time with less cost turn out better, more durable 
glass. 


1114. The practice whitdi wo have noticed of gathering the glass 
in two portions is generally uneconomical though it may be advan- 
, tagoous under special conditions. Improved, 
furnaces and glass compositions would render 
“ this unnecessary. The separate manufacture 

and remelting of block glass has nothing to recommend it economi¬ 
cally and should be given up. The conditions in which some of 
the labour (especially bov labour) is employed particularly in 
bangle factories are intolerable and a study should be made of 
the possibility of introducing mass production methods in such 
operations as separating tiie hangh's from the spiral, welding the 
ends of the circles and the various forms of decoration. There is 


scope also for investigation into [)ossil)le extensions of this branch 
of the industry such as the manufacture of the more expensive 
kinds of bangles from glass tubing and the manufacture of . beads 
and false pearls. The desirability of iiitrodiudiig automrrtre'^r 
semi-automatic machinery for the manufacture of pressed and 
blownwares needs investigation. It should be possible to replace 
the ‘ mould boy ’ by some mechanical device. It is not healthy 
for a hoy to work crainjred in a confined space, close to the furnace 
and almost in contact with the hot mould and hot glass. The 
airpearaiico of the glass would he improved by using a carbonaceous 
paste ill the mould instead of wet paper and much waste could he 
avoided by paying more attention to the design of the moulds. 
The introduction of cutting wheels, cracking off machines or cutting 
flames would render unnecessary any over-blow hetw^een one globe 
or chimney and another and would also save the w'astage involved 
by the present methods of separating the articles. The manufac¬ 
ture of bottles by hand processes should be given up except in 
special cases. Hand made bottles must always vary in capacity, 
weight, thickness and length of neck; and iu one factory at least 
these natural handicaps are increased by the blower manipulating 
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tho giiiss without H statiouary iHaivpr. Generally, the lailuit; of 
the uianagemeiit to insist on a reasonable staiidar/l of prodiRtion 
leads to excessive vaiiation in the articles ninmifaetured. A\'ith 


a bottle making niacdiine, provided proper attention is paid to the 
composition of the glass batch and to the teniperuture of the 
furnace, the opportunity for such variations is reduced to a miui- 
rnuin, J/iven when equipped with modern lehrs some factories 
prefer to use their old kilns and we have seen more than one 
annealing lehr standing idle while kilns are being used. Lehrs 
consnivie less fuel and anneal the glass much more rapidly than 
kilns, tlie use of which is only justiiied tor heavj’ and e.xpeiisive 
ware. The use of kilus for annealing hottle.s, jars and lampware 
is exceedingly wasteful and should be di.scoutiiiued. 


12”). Many of these suggostion.s for the improveiiieiit of the 
piesent practice in the factories point to the need for an organised 
study of the various problems wliich ilie 
Pivirectinn ineffective ii'.dilsti'v presents. It is generally lecog- 

tvaining. last'd that even in its simplest forms ihe glass 

iiidicstiy is In’gJiIy technical and requires 
for its development a high degree of skill iind of scientific and 
mccduaiicnl equipment. The difllculties experienced by Indian 
manufacturers of glass are to be attributed largely to the lack of 
adequate provision for the investigation of scientific problems con¬ 
nected with tile industry and for the training of managers possessing 
the lequisite knowledge of technology and modern methods of 
manufacture. W’e are convinced that unless any tariff assistance 
granted to the industry is supplemented by suitable organisation 
for training and research, the jirogre.ss of the industry will be 
slow and incommensurate with the burden which our proposals 
will place on the country. The Indian Industrial Commission 
(i91H-18) in tlieir report expressed the view that tariffs “ will prove 
ineffective niiless tliey give rise to scientific: enquiry and e.spert 
treatment of the many problems involved Similar views have 

been expressed by other iiidustiial experts who have since enquired 
into the subject. Our examination of tin; Indian glass industry 
has led us to the same conclusion. AVhile wc hold that the severe 


compeTitiou to which the Indian industry is exposed renders protec¬ 
tion e.sseiitial, we con.sidcr that protection by itself will not secure 
the further development and ultimate success of the industry. 
Assistance of a more direct kind is indispensable during the period 
of protection, and unless this is given, protection will fail to 
achieve its object. AVe desire, therefore, to state explicitly ai the 
outset that tho suggestions which are put forward in this chapter 
must be regarded as part and parcel of our proposals for assisting 
the glass industry. 

126. There is hardly a feature of tho glass industry in India 
wliicdi does not call for (he immediate provision of systematic, 


Main lines of investi¬ 
gation. 


scientific investigation. Although sand is 
available in .sufficient quantitie.s in India, 
we have alrendv inrlicated our view 


+hat in order to enable the inamifac-turer.s to produce glns.s of high 
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quality it is essential that arrangements should he made for furtlier 
invesiigation of the chemical and physical properties of available 
sands and for iinproviiig their rpiality by washing, grading, etc., 
and ensuring constancy of quality in sands supplied to luanufac- 
tuver.s. Similaiiy, the determination of the best glass compositions 
for clilfereut kinds of glassware fjom the point of view of durabilit}’’, 
appearance and economy requires closer e.>:ammation. A subject 
wliich is of great importance to manufacturers is the supply of 
suitable refractory materials. A numlrev of manufacturers are 
already making their own refractory blocks and pot.s but a good 
deal is still imported. An investigation of Indian clays wuth 
reference to the h|)eciai requirements of glass manufactnrers and 
closer co-ordination between them and Indian producers of fire¬ 
bricks and cday will lead to useful results. The high ash content 
of Iu<liau coal renders it desirable that the possibility of the em¬ 
ployment of niechanicul producers or other means of overcoming 
the disabilities of Indian coal should he determined. Suitable 
provision should also he made for advising manufacturers regarding 
the type and size of furnace required and the methods of operating 
it, the use of control devices aiicl tlie employment of annealing 
lehrs, A ciuestioii of vital importance to the industry is the intro¬ 
duction of automatic; and semi-automatic macbinery in almost all 
processes of manufacture. Machinery however should not be 
installed except on c,ousklei-ed reconmumdatiou, particular regard, 
being paid to the low cost of Indian labour, l.astly, a great deal 
of attention should be given to remedying the excessive wastage 
in the factories with which is bound up the whole ciuestion of the 
internal orgauisatioic of the works. 

127. These problems which affect the Indian glass industry 
as a whole should he taken up for immediate investigation and 

. - „ , research. But along with investigation and 

lauung 0 erEonne. j-ggearch, facilities should also he provided 
for training Indians for the posts of managers and scientific assis¬ 
tants in glass factprie.s. The training of skilled workers for such 
proccsse,s as glass blowing and spiralling in bangle manufacture 
jiuyy be left to the factories theimselves. A great deal of useful 
\c<irU in training skilled operators has alreadj' been accmuplished 
by glass factories in India originally with the assistance of work¬ 
men imported from Japan and to some extent from European 
countries and latterly under the guidance of Indian workers. The 
Paisa Eund Glass Works at Talegaon near Poona have been pri¬ 
marily instrumental in providing a trained body of glass blowers 
for factories in many parts of India which enabled them to cope 
with the rapid increase in production which occurred during the 
war. It is now’ the practice in many of tlie larger factories to 
admit boys under a definite system of apprenticeship for training 
in glass hlow'ing and other skilled processes; and the results- 
achieved so far must on the whole he regarded as satisfactory, 
'idle Indian tvofkmaii shews a high degree of ujititude for skilled 
nianipulation of the kind required in a glass factory and from our 
observation of tbe men at work in the factories we visited, we are 
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satisfied that, under qualified and etiieieut supervision, a 
•standard of workmansnip and output may be expected. Tfie 
urgent need of Indian factories at pre.senl is flic provision of well 
qualified men for supervision and control. It is to this aspect of 
the question that manufacturers should now devote their attention 
and in respect of which their need for assistance is naost urgent. 
We consider that if a scheme is instituted for the investigation of 
the scientitio problems involved in glass making in India, it should 
be regarded as an essential feature of the scheme that training 
should be provided under it for those who desire to qualify them¬ 
selves for responsible positions in glass factories. The scheme 
should be so arranged that tlie staff engaged in connection with it 
should combine the duties of re.seareb and training and thus provide 
the nucleus for a possible school of glass technology. 

128. If our proposal to organise an institution for research and 
training in glass technology is accepted, we consider that it should 
Ije located at the Harcourt Butler Techuo- 
Locaiion at HiiiTourt logical Institute at Cawnpore. The United 
Provinces contain a larger number of glass 
factories than any other province, including- 
the biggest and best equipped factories in India. Firozabad in 
the same province is practically the home of the glass haugle 
industry. The best sand -deposits in India are to be found in the 
United Provinces from which the bulk of the Indian factories draw 
their supplies. Cawnpore is within convenient distance of the 
principal factories in the province and is therefore advantageously 
situated lor undertaking experimental work in close touch with 
actual working conditions in factories. The Harcourt Butler 
Tecliiiological Institute is already the centre of teaching and 
research in certain branches of industrial technology in the United 
Provinces. In it is also located the department of sugar technology 
recently started by the Imperial Council of Agricultural Eesearch. 
We have further been informed that proposals are under considera¬ 
tion for converting the present oil section of the Institute into an 
iill-India Department iLnaiieed by a Central t)il Cess Committee. 
The Institute thus provides a suitable centre for research in scientific 
problems connected with industries. We have ascertained that 
sufficient accommodation is available in it for the proposed depart¬ 
ment of glass tecliuology and that facilities alread}- exist for ex¬ 
perimental work on many questions connected with the manu¬ 
facture of glass. The Institute is under the control of the Depart¬ 
ment of Industries in the United Provinces and was started with 
the object of providing facilities for industrial research and train¬ 
ing in the province. But we understand that the Covermneut of 
the United Provinces would bo prepaied to open an all-India section 
for glass technology at the Institute if the necessary funds were 
granted by the Government of India. We think that in many 
respects tlie Institute aft'ords possibilities of developing ultimately 
into a centre of industrial investigation and education for the 
whole of India. Educationally as well as financially there is a gi eat 
deal to be said for concentrating such facilities as are available in 
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this respect in (me institution as far as cirinmistanco.s peiinit. 
Most modern industries provsent a common scientific background 
■which renders it. possible and indeed desirable, that the re,sources 
available for the investigation of industrial problems should be 
pooled and that there should he a large measure of concerted work 
and organisation. AVc consider it therefore of the highest im¬ 
portance that every effort should be made to utilise the Harcourt 
Tlutler Technological Institute in connection with our proposals for 
the developnisnt of the glass indtistry. 


129. In the course of our tour to the United Provinces during 
the present encpiiry, wc took the opportunity of discussing these 
„ , ,, proposals with the Director of Industries 

re.seiucli and training, With the Principal of tile Harcourt 

Butler Teclmological Institute. We also 
received suhsecpiently a valuable niemorandiim from each of lliese 
officers legarding the lines on ivhich research and instruction in 
glass technology may best he undertaken. Although in arriving 
at our conclusions 'we have been greatly assisted by their ready and 
willing co-operation, we desire to make it plain that for the actual 
proposals which are set out herein, we hold ourselves entirely 
responsible. We propose that the staff should consist of one glass 
technologist who will be the head of ihe department assisted by 
one senior assistant and three or more junior assistants. Provision 
sliould he made also for studentship.s for graduate research wf)rk- 
ers and for laboratory assistants together with the necessary office 
staff. Much of the apparatus required for the work is already in 
the Institute but some provision would he required for special 
equipment at the beginning and also an animal provision for 
matei ials and equipment and for the travelling expenses of the 
staff. AVe estiinati* that tlu? total annual expondi'f.nre will not 
exceed a lakh of rupees. The future of the scheme will depend 
largely on the pervsonnel of the .staff whose work in the initial 
period will determine the ultimate success or failure of the 
scheme. This applies particularly <o the glass technologist who 
will he required not merely to carry out the current duties of the 
•(hqiartiiient but to lay down at the beginning the main lines of 
work and to organise the department. He should in our opinion 
he a mail who comhiue.s the qualifications of a first class research 
worker in glass technology' with adequate experience of hofh the 
practical and commercial aspects of the glass industry^ He should 
at the same time possess sufficient personality nnd tact to 
enlist the sympathy .and co-operntioii of glass luamitacturers 
and to work in harmonv with the management of the 


Technological Institute and with his colleagues. We have pitched 
our estimate of the qualifications required for the head of the 
department at a high level hecauao we are assured that a scheme 
of this kind would be entirely ineffective unless it was adepuafely 
manned. It would probably he impossible at the heginniiig to 
secure the services of an Indian having the necessary qualifications. 
In that case we sugge.st that n .suitable man should he recruited 
from abroad for a limited period on the distinct understanding 
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that at the cud of the period his place -svoRld he taken by his 
Indian senior assistant. We therefore consider that the senior 
assistant should he chosen with special care. lie shonld be a person 
of high scientihe attaimnents preferably with iiidnstrial experience 
and possessing the personal qualifications required for administer¬ 
ing the departiiient when he is placed in charge of it. The other 
assistants shonld he chosen from among young Indian graduates 
who have distingnished themselves in physics, chemistiy or 
etigineeriiig and have shown an aptitude for research. 


loO. VV'hile the glass tcclinologist would he in independent 
charge of his department and entirely responsible for its work, 
he shonld, as far as his external relations 
lire eoncerned, bo subject to the control of 
ic uiei^, 0 g a..s. rrilicipnl of the Ilarc-ourt Butler Techno¬ 


logical Institute. We consider it desirable that arrangements 
shonld be made from the beginning for associating with the work 
of tlie department repi'esentafives of the glass industry and of the 
public generally. This should take the form in the initial stages 


of a small advisory committee consisting of representatives of the 
industry and of the Central Legislature. We look forward to a 
time when the usefulness of the department will have received 
sufiicie]it recognition at the hands of glass manufacturers to induce 
them to take over its support and management and employ it as 
an organ of the Indian Glass Manufacturers’ Association. The 
Indian glass industry can do a great deal towards improving its 
position both commercially and toehnicrally by belter organisation. 
Lvery glass manufacturer whom we examined deplored the present 
lack of organisation in the industry and its effects on the level 
of Indian prices and the prevailing standards of work. We 
consider that the dejjartment of glass technology, when it comes 
into being, should regard it as part of its duties to assist Indian 


glass manufacturers to organise themselves more effectively both 
in the matter of sales and in the enforcement of standards of 


quality. These are recognised functions of industrial associations, 
and we hope that the association of Indian manufacturers with 
the department of glass te(-hnology will help the evolution of a 
corporate spirit in the industry and a sense of pride in its standards 
and achievements. 


131. We have estimated the annual expenditure at a figure not 
exceeding a lakh of rupees. We piopose that an annual contri¬ 
bution at this rale should he made hv the 
rni'ment ^ Government of India to the Government of 

the T'nited Provinces for the maintenance 


of the department of Glass Technology at the Hareourt Butler 
Tii.=titute. It should he laid down as a condition of the grant tliat 
the services of the staff should he available for glass manufacturers 
in ofiier provinces also and that the glass technologist and his 
assistant should he permitted hv actual visits and in other waj's 
to maintain contact with the glass industry in different parts of 
India. It is obviously impossible to frame even an approximate 
estimate of the revenue likely to be derived from the protective 
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duties wliioh we have proposed. But a rough indication of the 
position is afforded by the calculations set forth in the Appendix. 
These figures show that the liability of the (tovornnient of India 
in respect of our scheme for research and training will bo amply 
covered by the increased revenue from the protective duties on 
glass. _ _ _ 

132. Although the development of industries is stricthv a pio- 
viiicial subject, giants for this purpose by the txovernment of 
India are permitted by the Devolution 
Devolutioa Rules exa (.^j-taiu COliditlonS. Item 20 

■ in Tart 1 of Schedule, i to the Devolution 

Rules includes among Ccatwal subjects “ Development of Industries 
in cases where such development by central authority is declared 
by order of the Governor General^in Council^ made after consulta¬ 
tion with the local Goiernrueut or local (.rovcrnments concerned, 
expedient in the piihlic interest ”. Otherwise the Develojimeut of 
Industries is a provincial subject (Item 25 in Rart J1 of 
Schedule I). On the assumption that it is not permissible to incur 
expenditure from central revenues on provincial subjects, om pio- 
posal that the Ooveriimmit of India should make a contribution for 
the organisation of research and training' in g'lass technology 
implies the publication by the Goverument of India of a declaration 
that the development oi' the glass industry by central authority 
is expedient in the public interest. Such a declaration was made 
regarding the steel rail and railway waggon industries in Notifica¬ 
tion NTo. 39-T, dated i4th Juno, 1924, and published at page 4cS5 
of the Gaztdte of India, Rart I. To admit a case for protection 
necessarily ituplies conviction that the development of the industry 
is expedient in the public interest. We are satisfied that the glass 
industry has made good its claiiu for protection; it follows that 
the development of the industry is expedient in the public interest; 
and since the additional revenues from the protective duties which 
we propose will place the Central Government in funds, it is on the 
Central Goverument that the industry will have to depend for the 
coutrihutiou necessary to finance the other measures recommended 


for its development. 

1.33. In coiiclnding our discussion of these proposals, -we desire 
to emtihasise the view expicssed earlier in this chapter that no 
permanent development of the glass indus- 
Need for siipplcnieni- ^ India will be achieved unless pro- 

itig pviit(cti\e uties. vision is niarlp iimnediatolv for research and 


training on the lines we have suggested, and that assistance by 
means of tariffs alone may prove in the long run entirely fruitless. 
AVc have observed with growing apprehension that when proposals 
are made by the Tariff Board to supplement protective duties with 
more constructive methods of assistance, no tangible efforts appear 
to be made to give effect to such proposals. If this practice is 
continued, tlie policj" of protection may yield few results of any 
value as regards the developmeut of the industries and may in the 
end prove little niore than a conveuient means of raising additional 
revenues. In our recent report on the Raper industry, we pointed 
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out Ilow the rejection of tile Board’s proposal to grant direct assis¬ 
tance to the industry resulted in iindul}'- delaying the development 
of bamboo pulp. We made a similar proposal in our report regard¬ 
ing ibe Sugar iudustry as “ a condition precedent ” to the grant of 
protection, on which also no action has apparently been taken so 
far. Protective duties divorced from the constructive measures- 
propo.sed in connection with them may represent an immediate 
gain ro public revenues but they constitute in reality an expensive 
and possibly wasteful form of assistance to industries. We are 
constrained to express our views strongly on this question because 
we feel that unless public attention is directed to it, important 
national interests may be jeopardised. In no case which has come 
under enquiry by the Tariff" Board lias this question been more 
foreiblv brought to our notice than that of the glass industry. 
For tliis reason we trust that the proposals put forward iu this 
chapter will not merely receive sympathetic consideration but will 
be implemented without delay. 


(2) E&tahlisiment of Foreign Concerns. 


Estalilislurient of foreign 
concerns nut incon.sistenr 
with the policy of pro¬ 
tection. 


134. It was suggested by some of the manufacturers who gave 
evidence before us that protection for the Indian industry would 

prove ineffective unless steps were taken 
to prevent foreign manufactures from 
establishing factories in India behind the 
larilf wall and thereby taking advantage of 
the protective duty. That the establishment of lactories iu India 
by foreign manufacturers is in itself inconsistent with the policy of 
protection is an assumption which finds no support in the Fiscal 
Commission’s report nor iu anj' declarations of policy by the T.egis- 
lature or the Government. On the other hand, iu most countries 
which have adopted a system of protective tariffs, it is recognised 
as an incidental advantage of protection that it encourages the 
establishment of factories iu the countiw by foreign manufacturers 
who previously had supplied the market with goods produced in 
their own country. The increased employment of indigenous 
labour and materials and tbe stimulus to competition provided by 
the erection of such factories are generally accepted as beneficial 
results of a policy of protection. 

135. There are two considerations however which qualify and 
to .some extent limit the application of this principle. The first 

is that while the establishment of factories 
CuneWions to tjo ob- foreign manufacturers is undoubtedly of 
served by fore,gn con- advantage to the country, there 

are certain conditions to which thej'' must 
conform in order that their activities may be brought into line 
with the declared aims of protection. As far ns India is concerned, 
these conditions are clearly specified in paragraph 292 of the 
Fiscal Commission’s Report dealing tvith Indianisation and allied 
matters and have been accepted bv tbe Cfoveiument and the Legis¬ 
lature as essential conditions to the grant of protection. If foreign 
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factories are established subject to these conditions, there can be 
no (d)jeetion to their cariTing on niamifacture in India under a 
protective taiilf. JUtt it is obviously necessary that the (lovern- 
nient should see that new coneeriis wliicli niay come into existence 
dining the period ot protection conform with these (conditions. 
The concerns now engaged in the glass industry in India already 
satisfy these conditions. 

13(). The second consideration is one to which little attention 


tar been given in public declarations of policy; but its 
importance in situations whi(;h may cou- 
Dangoi of moiiupolistic (,j,ivalily arise under a policy of protection 

develoininMils. v, ,1.1 -i > ' i 

cannot be doubted, .hven lu cases where 


foreign concerns established in India satisfy the conditions hud 
down in paragraph 292 of the Tiscal Commission’s Report, the re¬ 
sources at ihi: dispiosal of such concerns may be so great as to 
enable them to establish a practical monopoly in the indiisiry con¬ 
cerned. With the iuttreastng tendency to combination and ‘ ratioita- 
lisalion ’ the danger of monopolistic concerns being established in 
protected industries is one to Ixt reckoned with. To the extent 
that tlioso concerns comply with tlic conditions regarding Tndiauisa- 
tion, no objection can be raised against them on tlie ground that 
their existence will militate against the employment of Indian 
labour and the participation of Indians in the capital, manage¬ 
ment and direction of the industry. The danger in the case of 
such undertakings is that the. interests of the consumer with which 
the policy of protection i.s equally cotu'eriied may be ignored. The 
(!entral idea of the policy- of discriminating protection is that tlie 
(hn-clopment of the industry will eventually restilt in the estahlish- 
ment of eflicient methods of production based on internal competi¬ 
tion so that the consumer ‘‘ may in the end obtain the goods as 
clieaply as if he were to import them without a duty It is 
obvious that monopolistic combinations may defeat this end even 
where they arise among Indian manufacturers. But where the 
monopoly arises from the action of foreign manufacturers who have 
been imiuced by a protective tariff to establish business in India, 
the danger is doubly great because not merely may the interests 
of the consumer be neglected but when protection is removed the 
iiidu.stry itself may he trainstei-red to a foreign domicile. W’hen 
p’-otection is granted for a long period at a rate which covers full 
depreciation, it is not improhahle that at the end of the period ot 
protect loii capital will have been written down to such an extent 
as to enable the industry to be transferred from India with little 
or no caintal loss. The danger is not any the less serious because 
the fust effects ot the (uealioii of a monopoly are generally in the 
direction of a lowering of prices. But in this matter it is necessary 
to take long views and to examine every development in the light 
of its ultimate effects. Should any tendency to the creation ot n 


monopoly, particularly in coiniediou with a foreign concern, arise 
in a protected industi'v, it is the duty of the (lOvernmenl to institute 
prompt enquiry and take effective action on the lines proposed by 
the Fiscal Commission in paragraph 8(3 of its Report. 
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137. AVe liave tliought it necessary to draw attention to tkis 
question because tve believe that in the conditions ol the glass 
industry there is some ground for the appre- 
the gSlndutu v' tension; which are widely felt by Indian 
manufacturers on this subject. As we have 
already pointed out, the total production of the Indian glass 
indust I y at present probably does not exceed 20,000 tons a year 
and the luilk of the manufactnie is carried on bv small or medium 


sized concerns with relatively small resouri'es. Under these condi¬ 
tions the possibility of the industry being captured by powerful 
foreign interests, if adequate protection is granted, cannot be 
entirely ignored. In the case of one important branch of the glass 
industry, namely, the manufacture of hangles, India provides 
probalily the sole market so that protection for the Indian industry 
may offer a distinct stimulus for the establishment of foreign con¬ 
cerns in India. Tlie particular methods which may be found most 
suitable for dealing with the problem must necessarily depend on 
the circumstances of each ca.se. But we think that if protection 


is granted to the glass industiy, the Government should declare in 
advance their intention to adopt such methods for meeting the 
situation as may be found necessary from time to time. Such a 
declaration will, we believe, have a deterrent cSect sufficient to 
raiuiuiise the need for subsequent action. 

T. MATTHAi, 

President. 

FAZAL IBIiAHTM EAIIIMTOOLA, 

Member. 


G. T. BOAG, 

M ember. 


March 17, 1932. 






APPENDIX. 


Estiviate of revenue likely to he yielded by the -protective duties 

on glass. 

In the following culonlations it is assumed that: — 

(1) if tliere were no protection, the normal annual value of imports 
iTOulcl be the average of the two years 1929-30, and 1930-31, 

f2) if there were no protection, the normal duties applicable would 
be 30 per cent, on bangles, beads and false pearls and 15 per 
cent, on every other kind of glassware, 

iS) the effect of the iDrotective duties would be to reduce the imports 
bj- 60 per cent, at the end of the period of protection except in 
the case of “ sheet and iilate ” and “ other glo..5sware ’’ which 
include unprotected articles, 

4) the price of imported glassware would remain constant during the 
period of protection, 

pS) there would be no growth of consumption during the period of 
protection. 


T.-vtile I. 


Normal amount of revenue icilhout protection. 

Norma! iroports Amount of 




at average of 

revenue at 




1929-30 tuicl 

normal 





1930-31. 

r.ates. 





Es- lalihs. 

Es. lakhs. 



Hangles, beads and 

false pearls 

90-72 

27-22 © 

30 

por cent. 

Bottles and pbials 


34-71 

5-21 @ 

15 

per cent. 

Funnels, globes and 

glass pas ts of lamps 

16-6C 

2-60 @ 

16 

per cent. 

Sheet and plate 


27-42 

4-11 ® 

15 

per cent. 

Tableware 


11-36 

1-70 (ffi 

15 

per cent. 

Other gha.ssw.are 

. 

26-04 

3-91 @ 

13 

per cent. 


Tot.\l 

206-91 

44-65 




( in ) 
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Table 11. 

Amount of Revenue from protective duties at the end of the feriod 

of protection. 

Aiuonut of 

Value. Revenue at pro¬ 
tective duties. 

Rs. lakhs. Rs. lakhs. 


Bangles, beads and false pearls (a 50 per 


cent, of normal . . . . . 

45-30 

22-68 

Bottles and phials (g 50 per cent, of norma! 
Funnels, globes and glass ^lart-s of lamps (a 

17-3,5 

8-07 

50 por cent, of normal .... 
Shoot and jilate— 

8-33 

4-16 

(PLatc at il'd of total) . . . , 

0-14 plate 

2-28 2.5 per 

cent. 

(Sheet at Jrds reduced by 50 per cent.) 

9-14 sheet 

6-40 (r approxi¬ 
mately 70 
per cent. 

Tableware @ .50 per cent, of normal . 

6-63 

2-84 

Other glassware @ ifrd of normal 

17-36 

3-47 Jz;. average 
duty of 20 
jjer cent. 

Total 

112-36 

50-50 


N.H .—‘ Scientific Glassware ’ is eseluded from both Tables. It is wholly 
unprotected and its, inclusion would therefore not alTect the result of the 
calculations. No accoitnt is taken of glass tiles which are now shown in 
the Trade Returns under ‘ Building; ^faterials’. The quantity of imports is 
however small and will not materially affect the result. 


MG I PC—L—COSTj;—21 -5-32—730. 



